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Author's    Preface. 

The  SynopsiSi  the  last  part  of  which  was  published  in  i8Ss»  had 
the  good  fortune  to  meet  with  so  favourable  a  reception  by  diatom- 
philes  that  the  work  was  promptly  subscribed,  and,  in  consequence,  its 
selling  price  increased  considerably. 

Its  present  enhanced  value,  and  the  fact  that  only  a  few  copies 
are  now  available,  prevents  all  but  those  with  considerable  means  from 
acquiring  it 

Under  these  circumstances  it  has  occurred  to  the  Author  that  it 
would  be  useful  to  publish  a  work,  in  some  respects  more  limited,  and 
at  such  a  price  as  to  be  within  the  reach  of  all  persons  of  average 
means. 

The  scope  of  the  present  Treatise  includes  all  the  information  of 
which  we  can  be  certain  concemmg  the  Life  History  and  Structure 
of  Diatoms. 

It  also  comprises  a  description  of  every  genus  that  can  with  reason 
be  admitted  at  the  present  time,  as  well  as  of  every  species  that  has 
been  hitherto  found  in  the  North  Sea,  and  of  those  more  commonly 
found  in  the  coimtries  abutting  thereon,  viz. : — Great  Britain,  the  extreme 
naith  of  France,  Belgium,  HoUand,  Denmark  and  Norway. 

Under  these  conditions  it  is  hoped  that  the  Work  will  be  found 
useful,  not  only  to  those  who  merely  devote  themselves  to  a  general 
and  summary  examination  of  diatoms,  but  also  to  those  who  desire  to 
determine  the  species  found  within  this  area. 

It  is  essentia]  that  a  book  of  tliis  nature,  to  attain  its  object,  should 
contain  a  large  number  of  figures;  and,  consequently,  although  as  many 
Synopsis-figures  as  possible  have  been  made  use  of,  several  hundred 
others  have  been  added.  The  fact  that  all  these  have  been  reproduced 
on  a  moderate  scale  by  the  process  of  phototjrpography,  has  enabled 
greater  clearness  to  be  attained  tbin  in  the  Synopsis,  whilst  keeping 
the  price  within  moderate  limits. 


VI.  author's  preface. 

Every  effort  has  been  made  that  the  work  should  present  as  faithful 
a  conspectus  as  possible  of  all  the  forms  found  within  the  prescribed 
area;  but^  notwithstanding,  it  is  greatly  feared  that  a  certain  number  of 
them  has  escaped  the  Author's  notice.  The  Author  requests  the 
readers  of  this  Volume  to  be  good  enough  to  inform  him  of  any  omissions 
they  may  discover,  so  as  to  enable  him  to  insert  them  in  the  French 
Edition,   which  he  hopes  to  publish  shortly. 

Mr.  Wynne  K  Baxter,  who  is  himself  a  skilful  Diatomist,  has  been 
good  enough  to  translate  this  work,  and  publish  it  for  the  benefit  of 
English  diatomphiles.  He  has  performed  this  task  with  every  possible 
care,  and  with  his  usual  ability.  Both  amateurs  and  the  Author  owe 
a  debt  of  gratitude  to  Mr.  Baxter  for  the  great  sacrifice  at  which  he 
has  published  the  Work. 

H.  V.  H. 

Botanical  Gardens,  Antwerp, 
19M  September^  1896. 


Translator's   Preface. 

The  last  general  work  on  the  Diatomaceae  published  in  English  is 
that  by  Mr.  Kalfs  as  published  in  Pritchard's  Infusoria  in  i86t,  while 
that  on  the  Diatomacese  ot  Great  Britain  is  the  classical  work  of 
Professor  Wm.  Smith,  which  made  its  appearance  more  than  40  years  ago. 

Under  such  circumstances,  the  publication  of  the  present  work 
appeared  to  be  opportune,  aiming  as  it  does  at  a  complete  figured 
classification  of  genera,  bearing  the  stamp  of  the  authority  of  the  Author's 
great  experience,  together  with  a  description  and  illustrated  synopsis  of 
all  species  found  in  Great  Britain  and  the  neighbouring  shores;  and 
this  view  has  been  corroborated  in  a  most  encouraging  manner,  by 
the  fact  that  more  than  half  the  Edition  has  been  subscribed  previous 
to  publication. 

The  geographical  distribution  of  species  described  have  been  largely 
noted  from  published  lists ;  and  my  own  collection^  amounting  to 
upwards  of  10,000  preparations  (including  the  life-work  of  that  versatile 
and  indefatigable  diatomist,  the  late  Mr.  Frederick  Kitton),  has 
enabled  me  to  supplement  the  records  of    previous  authors. 

The  Index  of  species  and  genera,  which  contains  references  to  the 
Analytical  Contents,  and  to  the  figures  in  the  plates  and  text,  has 
been  compiled  so  as  to  render  reference  to  any  particular  species  as  easy 
as  possible,  and  at  the  same  time  to  prevent  readers  from  being  confused 
by  synonyms. 

It  was  originally  intended  to  have  incorporated  a  full  list  of  the 
Diatomaceous  Deposits  found  in  the  British  Isles,  but  the  unexpected 
length  of  the  Work  has  not  only  considerably  delayed  the  date  of 
•publication,  but  has  also  rendered  this  object  unattainable.  My  thanks, 
however,  are  due  to  many  correspondents  who  have  so  readily  assisted 
me  in  its  compilation,  and  it  is  hoped  that  its  publication  is  only 
deferred 


VUL 

In  spite  of  the  &ct  that  most  of  the  leisure  hours  of  a  somewhat  busy 
life  have,  during  the  last  three  years,  been  devoted  to  thb  work  and  that 
every  care  has  been  exercised  in  testing  the  many  references,  it  is 
feared  that  errors,  both  of  translation  and  reference,  will  be  foimd,  to 
which  it  is  hoped  readers  will  extend  their  generous  indulgence. 

The  Author  has  referred  to  the  Translator's  work  in  terms  of  unjustifi- 
able eulogy.  The  latter,  however,  feels  that  no  English  amateur, 
with  any  enthusiasm,  will  be  able  to  refrain  from  admitting  that 
this  admirable  work,  with  its  elaborate  tables  and  carefully  conceived 
diagnoses,  modified  to  meet  the  requirements  of  the  student  of  our 
country,  places  us  all  under  great  obligations  to  the  great  Belgian 
Diatomist 

W.  E.  B. 
170,  Church  Street,  Stoke  Newington,  London,  N. 
ist  OcMery  1896. 
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A    Treatise 


ON 


The  Diatomace^. 


INTRODUCTION. 


CHAPTER  I. 

The  Structure,  Life  History,  Study,  Collecting  and 
Preparation  of  Diatoms. 


§  z.  The  Structure  and  Life  History  of  Diatoms. 

I.  Structurk  op  Diatoms. — Diatoms  are  microscopical  alg«.  Each 
individual  diatom  (called  a  fntstuU)  consists  of  a  single  membranous  cell, 
enclosing,  in  addition  to  the  liquid  of  the  cell,  a  nucleus  surrounded  by 
protoplasm,  some  oil  globules,  and  a  brownish  matter  called  endochronu^  which 
is  composed  of  chlorophyl  and  phycoxanthin. 

This  cell  is  enclosed  in  a  silicious  covering  or  carapace,  generally 
forming  a  kind  of  box,  and  consisting  of  (A)  two  vahes  and  (B)  a  %one 
or  connecHng  band^  sometimes  called  a  cingulum  or  ^rdle. 

According  to  the  assertions — now  completely  established — of  Messrs. 
Wallich  and  Pfitzer,  the  two  valves  have  each  a  rim,  which  overlaps 
like  the  two  parts  of  a  pill-box.  These  two  rims  form  the  connecting 
band,  or  the  two  rings  of  the  girdle  according  to  Prof.  Pfitzer. 

The  two  connecting  parts  are  independent  and  not  united  to  the  valves, 
as  some  authors  allege. 

This  independence  of  the  connecting  parts  is  now  conclusively  proved 
by  the  beautiful  section  of  a  Navicula  Dactylus  made  by  Mr.  W.  Prinz 
— an  illustration  of  which  will  hereafter  be  given— (Chap.  II.  §  3.  Raphe 
and  nodulesX  and  also  by  the  same  microscopist's  successful  sections  of 
Coscinodiscus^  which  we  have  carefully  examined. 
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F'inally,  the  fnistule  is  coated  or  enveloped  with  mucous,  or  some- 
times muco-silicious  matter,  the  existence  of  which  can  be  demonstrated, 
as  Prof.  H.  I--  Smith  has  shewn,  by  means  of  fuchsine  or  ordinary 
methylene  blue,  either  in  simple  solution  or  with  a  slight  addition  of  borax 
(Miquel),  which  must  be  applied  in  very  small  quantities,  so  that  the 
water  shall  be  only  just  tinted.  This  investment  (or  coleoderm  as  it  has 
been  called  by  De  Brebisson)  is  in  some  cases  developed  to  such  an 
extent  that  the  diatoms,  when  united  together,  assume  the  appearance  of 
higher-branched  algse,  Ulvaceae,  &c.  Such  are  the  diatoms  composing 
the  genera  Schizonema,  Dickieia^  &c. 

Some  of  the  various  parts  of  a  diatom  require  a  more  careful  exami- 
nation, (i) 

The  nuilrus  (fig.   i  A)  is  analogous  to  that  of  all  vegetable  cells; 
generally  a  nudeole  can  be  distinctly  seen.      In  many  diatoms  the  nucleus 

is  qtiasi-invisible,  but  Dr.  Miquel  has 
shewn  that  it  can  be  made  apparent 
by  means  of  a  weak  aqueous  solution 
of  methylene  blue;  this  colours  the 
chromatine  of  the  nucleus  in  living 
diatoms  before  the  peri-nuclear  proto- 
plasm and  the  protoplasmic  mass 
become  coloured  in  their  turn.  The 
best  mode  of  carrying  out  the  opera- 
tion is  to  place  the  living  diatoms  in  a 
watch-glass,  with  a  little  water  in  it, 
and  then  to  add  the  methylene  blue 
solution  drop  by  drop,  which  should 
be  of  the  strength  of  one  in  a  thousand. 
The  protoplasmic  mass  (fig.  i  BB) 
surrounds  the  nucleus;  it  is  finely  granulated  and  attached  to  the  proto- 
plasm of  the  cell  wall,  sometimes  by  two  large  bands  and  at  other  times 
by  radiating  or  even  anastomosed  prolongations  of  different  diameters. 
The  liquid  of  the  cell,  enclosing  the  protoplasm,  probably  consists  of 
almost  pure  water. 

The  cellular  membrane  or  primordial  cell  (fig.  i  B'B')  is  in  contact 
with  the  inner  surface  of  the  valves.     It  is  enclosed  on  all  sides  and  of 


Fig.  I. 

Ideal  Section  of  a  Navicula, 

A.  Nucleus  and  nucleole.      BB.  Protoplasm. 

B'B'.  Membranous  cell.       CC.  Ejidochrome. 

EE.  Oil  Globules.        FF.  Valves. 

GG,  G'G'.  Connecting  parts. 

DD.  Central  cavity  (after  Mr.  J.  Deby). 


( > )  See  Mr.  Julien  Deby's  excellent  paper :  Ce  que  c'est  qu'une  DiatonUe  in  the  Bulletins 
de  la  SocUti  Beige  de  Microscopie  for  the  year  1877. 
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varying  thickness,  which  is  generally  considerable  at  the  ends  of  those 
diatoms  whose  axis  i^  prolonged.  The  cellular  membrane  is  transparent 
and,  as  in  all  v^etable  cells,  is  formed  at  the  expense  of  the  primi- 
tive protoplasmic  mass.  It  does  not  adhere  intimately  to  the  valves 
because  the  use  of  even  the  weakest  re-agents  suffices  to  make  it  con- 
tract by  forcing  its  contents  towards  the  centre  of  the  frustule. 

The  tndochrome  (fig.  i  CC)  is  of  a  golden  or  brownish  yellow  and 
sometimes,  but  rarely,  of  a  greenish  colour,  as  in  the  case  of  Navuula 
cuspidata.  The  endochrome  is  arranged  either  in  granules  (as  in  the  cylin- 
drical and  discoid  forms)  or  else  in  plates,  which  are  now  sometimes  called 
ckrotnatophares. 

The  chromatophores  do  not  always  form  continuous  bands;  they  are 
occasionally  jagged  and  perforated  in  a  most  peculiar  way,  and  this  is  the 
case  with  many  marine  diatoms. 


ix 


Fig.  a. 

Chromatophores  of  Marine  Diatoms. 

A.  Schematic  figure  of  the  portion  of  chromatopbore  resting  on  the  superior  valve  of  PI. 

angulaium.       B.  The  same  of  the  inferior  valve.      C.  The  two  paru  combined,  showing  the 

appearance  of  the  whole.     D.  Schematic  figure  of  an  exposed  chromatophore  of  PL  BaUicum. 

E.  Median  portion  of  the  chromatophore  of  Nittschia  Sigma  (after  Otto  MQller). 
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Mr.  Otto  Miiller,  of  Berlin,  who  has  attempted  to  elucidate  some  of 
the  most  difficult  points  in  the  anatomy  and  physiology  of  diatoms,  has 
published  a  very  interesting  note  (<)  on  the  chromatophores  of  Pliuro- 
sigma  angulatum  and  BaltUum^  and  also  on  those  of  Nittschia  Sigma. 

In  Pleurosigma  angu/atum  the  chromatophores  consbt  of  two  com- 
paratively narrow  bands,  at  least  twice  the  longitudinal  diameter  of  the 
ceU. 

These  bands  are  lobed  and  jagged  but  not  perforated;  they  are  placed 
symmetrically  on  each  side  of  the  cell  and  are  applied  to  the  cellular 
wall,  from  which  they  are  only  separated  by  a  thin  bed  of  protoplasm. 
The  median  portion  of  each  chromatophore  is  undivided,  and  is  applied 
to  the  superior  valve  (a  name  given  by  Otto  Miiller  to  the  valve  which 
contains  the  median  portion  of  the  chromatophore).  Two  pieces  (together 
equal  to  the  median  portion)  are  placed  separately  on  the  inferior  valve 
while  the  ends  of  the  chromatophore  which  penetrate  into  the  extremi- 
ties of  the  valve  are  turned  towards  the  connecting  parts  and  there  join 
the  pieces  proceeding  from  the  superior  and  inferior  valves. 

llie  active  part  of  the  chromatophore  is  thus  spread  almost  equally 
on  each  side  of  the  surface  of  the  protoplasm  of  the  cell 

The  median  line  of  the  chromatophores  coincides,  in  the  same  way 
as  in  Navkula^  with  those  of  the  connecting  parts;  but  the  parts 
which  are  thrown  back  on  the  valves  are  not  placed  symmetrically  in 
relation  to  the  plane  of  division.  In  the  centre  of  the  median  part  of 
each  chromatophore,  which  is  placed  on  the  superior  valve,  on  either 
side  of  the  raphe  there  is  a  rounded  opening  giving  rise  to  a  nearly 
circular  blank  space  round  the  raphe. 

Pleurosigma  Balticum  also  contains  chromatophores,  the  median  line 
of  which  coincides  with  that  of  the  connecting  parts  and  which  spreads 
itself  on  both  sides  over  the  valves.  These  chromatophores  are  not 
long-folded  bands,  as  in  Pleurosigma  angulatum^  but  are  very  jagged  and 
perforated  plates. 

PL  Hippocampus  Sm.  has  similar  plates  to  the  last. 
Otto  Muller  has  in  a  similar  manner    investigated    Nittschia    Sigma, 
In  this  species  there  is  only  a  single  chromatophore  which  is  completely 
divided  by  the  nucleus.    This  chromatophore  is  in  the  form  of  a  plate, 
and  is  applied  to   the  connecting  part  opposite  the  two  keels. 


( * )  Otto  Mailer  :  Die  Chromatophoren  mariner  BaciUariaceen  aus  den  Gattungen  Pleuro- 
sigma und  Nitxschia.  —  Vorliiunge  MittheilunF  ;  Nov..  1883,  in  Bericfate  der  Deuticfaen 
Botaniscben  Gesellscfaaft  (1883)  i.  pp.  478.84 ;  J.R.M.S.  1884,  p.  974. 
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It  contains  a  certain  number  of  pyrenoids  (>)  (five  or  more),  which 
when  the  band  is  seen  on  the  side,  have  the  appearance  of  rounded 
elevations  of  lenticular  form. 

The  endochrome,  as  already  stated,  consists  of  chlorophyl  and 
phycoxanthin,  and  serves  the  same  purpose  in  diatoms  as  chlorophyl 
in  higher  plants.  Mr.  P.  Petit  published  in  the  '' Brebissonia,"  of 
January,  1880,  an  interesting  article  on  the  chemical  and  spectroscopic 
properties  of  the  endochrome.  The  result  of  this  study  can  be  summed 
up  in  a  few  lines  as  foUows: — 

The  colour  of  the  endochrome  varies  from  pale  yellow  to  deep  brown. 
It  loses  it  colour  neither  in  cold  nor  boiling  water,  but  it  is  completely 
decolourised  by  macerating  it  for  a  short  time  in  cold  alcohol,  which 
latter  acquires  a  &iriy  dark  brownish  green  tint  The  colouring  matter 
of  the  endochrome  is  Diatomine.  This  may  be  split  up  into  phycoxanthine 
the  yellow,  and  chhrophyl  or  the  green  colouring  element. 

The  proportion  of  these  two  colouring  matters  varies  according  to  the 
species  and  the  different  tints  of  the  endochrome.  The  darker  the  endo- 
chrome, the  more  chlorophyl  is  present  To  separate  the  constituent 
elements  of  diatomine,  Mr.  P.  Petit  macerated  diatoms  in  alcohol  at  90*0, 
and  diluted  the  product  obtained  with  an  equal  volume  of  distilled  water, 
so  as  to  diminish  the  power  of  the  alcohol;  the  solution  is  quite  free 
from  sediment  A  quantity  of  chloroform,  equal  to  one-third  of  the  whole 
volume,  b  added  to  the  mixture.  After  shaking  it  for  a  minute  or  two 
it  b  allowed  to  rest  Seven  hours  afterwards  the  separation  is  complete; 
the  chloroform  assimilates  the  green  colouring  element  and  sinks  to  the 
bottom  of  the  flask,  while  the  yellow  colouring  element,  being  more 
soluble  in  weak  alcohol,  remains  in  the  supernatant  liquid.  After  decanting, 
a  second  washing  with  chloroform  is  made,  proceeding  as  before. 

As  a  rule,  the  second  washing  is  sufficient  to  get  rid  of  all  that 
remains  of  the  green  colouring  element  If  the  supernatant  liquid  be 
not  quite  clear  it  c\n  be  rendered  so  by  pouring  into  it  a  small  quantity 

(')  The  words  ckromtUopkort  and  pyrtnoJd  were  introduced  as  scientific  terms  by  Fr. 
Schmits  (DU  Ckromat§pkortn  der  A^gen ;  VergUickende  Vntersuchungen  Mber  Bau  und 
EntmulUumg  der  Chlorofhrllkdrptr  und  der  Amat^m  FarbsiegkSrper  der  Algen^  8vo,  iSo  pp., 
and  one  plaie,  Bonn,  iSwi). 

Aooordinc  to  Fr.    Schmiu  the    term   chromatophore  inchides  chlorophyll-bodies,  coloured 

C'lpnents   (other    than    green),   and   similar  colourless   bodies   belonging   to    Algae.       Otto 
[llUer  was  the  first  to  apply  this  term  to  the  endochrome  of  diatoms. 

I^rrenofds  are  indosures  (characteristic  in  certain  /{roups  of  the  algae)  of  a  colourless  and 
tcry  refractive  substance,  whose  re-actions,  especially  with  staining  re-agents,  are  similar 
to  those  of  the  dense  matter  (the  (krowuUine  of  Flemming  and  nuclear  substance  of  Strasburger) 
which  forms  a  part  of  the  nucleus  of  vegetable  cells. 

Pyrenoids  are  usually  globular,  and  m  the  green  algae  are  frequently  surrounded  with  starch. 
Chromatophores  and  pyrenoids  multiply  1^  fission;  sometimes,  though  rarely,  p3rrenoids 
spring  into  ezistenoe  spontaneously. 


(hi^n  cdlcfh'nk  matter 

HI 


WufmruUffufeJ 


"'p-pnrf 

3Xa 


Fig.  3. 

Spectra  given  by  certain  diatoms  and  by  chlorophyl  (after  P.  Petit*    Copy 

Engraving  belonging  to  R.M.S.) 

I.  Chlorophyl  of  higher  plants. 
X  Pxycoxanthin  extracted  from  diatoms. 
3.  The  green  colouring  matter  (chlorophyl)  of  diatoms. 
4*  S*  ^'  7*  Spectra  of  the  endochroroe  of  various  diatoms. 
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of  alcohol  at  90*.  Thus  the  two  colouring  dements  are  isolated,  and  it  only 
remains  to  evaporate  the  solvents  to  obtain  the  elements  in  a  solid  state. 

The  plate  on  the  preceding  page  represents  the  spectra  of  various  kinds 
of  endochrome  which  have  been  obtained  by  Mr.  Petit  in  a  pure  state, 
compared  with  the  spectra  of  chlorophyl. 

Petit's  researches  are  very  important,  but  according  to  an  anonymous 
critic,  published  in  a  note  in  the  Etigiish  Mechanic^  they  are  incomplete. 
At  the  time  when  Petit  published  his  work,  says  the  critic,  he  was 
unacquainted  with  the  long  and  important  paper  published  by  Sorby  in 
1873  on  the  colouring  materials  of  the   vegetable    kingdom.  (0 

It  is  shewn  in  Sorb/s  paper  that  certain  colouring  materials  which  had, 
till  then,  been  considered  simple,  could  be  separated  into  many  others. 

Thus  the  phycoxanthine  of  Petit,  which  is  identical  with  the  phy- 
cozanthine  of  Kraus,  consists  of  the  yellow  xanthophyl  of  Sorby  with 
the  addition  of  chlorofuchsine,  true  fucoxanthine  and  lichnoxanthine,  the 
whole  being  slightly  stained  by  the  presence  of  a  little  chlorophyl 
(which  is  itself  a  compound  substance)  (2)  and  of  a  very  small  quantity  of 
phycoxanthine.  We  must  refer  the  reader  who  desires  to  study  these 
differait  substances  to  Sorbys  paper,  as  this  subject  cannot  here  be 
exhaustively  treated. 

It  will  be  sufficient  for  the  diatom  student  to  know  that  diatomine 
is  extremely  analogous  to  the  chlorophyl  of  higher  plants,  and  that  like 
it,  it  decomposes  the  carbonic  acid  of  the  air  under  the  influence  of 
solar  light,  rejecting  the  oxygen,  and  assimilating  the  carbon.  It  is  in 
consequence  of  this  action  that  diatoms  are  able  to  perform  the  impor- 
tant function  of  purifying  water. 

The  valves  of  diatoms  assume  every  variety  of  shape  and  form  ;  they 
are,  as  a  lule,  mutually  symmetrical,  slightly  convex  on  the  outside  and 

( > )  On  Comparative  Vegetable  Cbroroatology.  by  H.  C.  Sorby.  Proceedings  of  Royal  Society, 
N.  146.  June,  1873,  pp.  44^483. 

(•)  The  green  colouring  matter  of  higher  planU,  according  to  Sorby  (op.  cit.),  is  of  very 
complex  composition  and  that  in  leaves  taken  from  the  shade  diners  from  that  m  those  exposed  to 
the  sun.  In  the  leaves  of  Aucuka  Japtmica,  for  example,  Sorby  found  what  he  called  "blue 
chlorophyl."  "yellow  chlorophyl/'  "orange  chlorophyl,"  and  '* mixed  chlorophyl,"  in  which 
hitter  asain  he  detects  " yellow  xanthophyl     and  "lichnoxanthine." 

The  latest  researches  of  the  French  chemists.  Messrs.  Fremy  and  Arm.  Gautier.  have  not 
pronounced  it  of  so  complex  a  composition  ;  Mr.  Arm.  Gautier  has  sheMm  that  the  chlorophyl 
IS  a  distinct  substance,  crystallizing  in  intensely  green  flat  needle-like  crystals,  which  are 
sli^Uy  acid. 

By  oxidising  or  deoxidising  the  chlorophyl  a  variety  of  derivative  salts  of  yellow,  green,  red,  and 
l)rown  colours  can  be  formed.  When  digested  in  warm  concentrated  hydrochloric  acid,  it  divides 
into  two  substances ;  the  one  which  is  insoluble  in  this  liquid,  but  forming  a  brown  solution  in 
warm  alcohol  or  ether,  is  the  phylloxanthine  of  Fremy ;  while  the  other,  which  is  of  a  bluish  green 
hue.  has  acid  properties  and  is  the  phyllocyanic  acid  (which  he  formerly  called  phyllocyanine)  of 
the  same  author. 
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concave  oq  the  inside.  When  examined  with  good  objectives  of  sufikient 
resolving  power  and  in  media  of  high  refractive  index,  all,  or  nearly  all, 
appear  ornamented  with  designs  or  striae  running  in  different  directions. 
The  best  objectives,  however,  show  that  these  striae  are  illusory,  and  that 
in  reality  they  are  alveoles  in  the  thickness  of  the  valves  (>),  the  regular 
arrangement  of  which  gives  the  appearance  of  striae. 

Many  diatoms  show  an  increase  in  the  thickness  of  the  valves,  either 
at  the  centre  of  figure  alone,  or,  in  addition  to  this,  at  the  two  extremities ; 
this  increase  of  thickness  is  called  a  nodule  (fig.  4).  These  nodules  are 
often  connected  together  by  a  longitudinal  line  called  a  raphe  or  median 
line.  When  the  nodule  in  the  centre  is  considerably  enlarged  so  as  to 
spread  laterally  over  all  or  part  of  the  valve,  the  name  of  siattros  is 
substituted  for  that  of  nodule. 

The  striae  do  not  always  occupy  the  whole  surface  of  the  valve ;  they 
are  very  often  absent  near  the  median  rib,  and  also  round  the  central 
nodule,  where  their  absence  may  give  rise  to  the  semblance  of  a  stauros 
(  pseudo-siauros). 

The  unstriated  part  of  the  valve  is  called  by  English  diatomists  the 
white  or  blank  space,  for  which  expressions  Manoury  has  proposed  to  sub- 
stitute that  of  mesorhabde.  The  mesorhabde,  which  is  faint  or  absent  in  mmy 
diatoms,  is  highly  developed  in  others,  such  as  Navicula  cardinalis,  lata,  &c. 

In  this  work  we  have  invariably  used  the  terms  tone  or  hyaline  area 
when  referring  to  this  plain  portion  of  the  valve. 

The  surface  of  the  valves  is  called  the  valve  or  valvular  face  or  site 
viav  of  the  frustule  or  simply  the  valve;  and  the  part  of  the  frustule 
corresponding  with  the  connecting  zone  is  called  the  frontal  face,  fronts 
girdle  or  tonal  vietv  ox  principal  fcue. 

Some  authors  (Rabenhorst,  &c)  have  reversed  the  terms  principal  face 
and  lateral  face,  and  we  should  greatly  approve  of  their  idea  if  it  were 
not  for  the  confusion  which  would  necessarily  result  now  that  the  previous 
terms  having  been  used  by  such  eminent  authors  as  Kutzing,  Smith, 
Gregory,  Greville,  &c,  have  been  generally  adopted. 

It  is  preferable  to  select  the  expressions  vahe  face  and  girdle  or  zonal 
face,  which  can  leave  no  doubt  in  the  reader's  mind.  These  words  which 
we  proposed  in  the  third  edition  of  our  work  on  the  Microscope  have 
been  generally  adopted,  and  we  shall  continue  to  employ  them. 

I  * )  It  was  generally  assumed,  until  recently,  that  the  valves  of  diatoms  were  covered  with  hemi> 
spherical  beads  in  relief.  We  shall  show  hereafter  that  these  so-called  beads  are  cells  hollowed 
out  of  the  thickness  of  the  valve.  We  shall  nevertheless  continue  to  use  the  words  beads,  striae, 
and  costae,  after  fixing  their  true  meaning,  as  they  have  passed  into  common  use,  and  to  abandon 
them  would  introduce  confusion  in  the  descriptive  part. 


HISTORY  OP  DIATOMS. 


♦ 


2.  Movement  or  Diatoms.  —  A  large 
number  of  diatoms,  especially  those  which  have  a 
naviculoid  form,  are  endowed  with  the  power  of 
locomotion,  the  cause  of  which  is  not  yet  ascer- 
tained, and  which  has  exercised  the  imagination 
of  a  large  number  of  observers. 

Of  the  numberless  hypotheses  which  have  been 
put  forward  to  explain  the  motion  of  diatoms,  that 
which  has  been  advanced  most  frequently  is  the 
supposition  of  the  existence  of  cilia ;  this  is  also  the 
suggestion  of  Mr.  Jacob  D.  Cox,  of  Cincinnati, 
one  of  the  most  learned  diatomists  of  our 
age,  in  a  small  work  (0  recently  published  by 
him.  Mr.  J.  D.  Cox  believes  that  the  raphe  is 
the  seat  of  a  line  of  cilia,  which  act  in  the 
groove  formed  by  the  raphe,  and  which  Prof. 
H.  L.  Smith  declares  to  be  a  genuine  cleft  The 
nam>w  line  of  epidermis  at  this  spot  being  covered 
with  active  cilia,  one  can  easily  understand, 
says  Mr.  Cox,  that  the  formation  of  silica  on 
this  line  would  be  obstructed  or  hindered.  Still 
more  recently  Mr.  O.  Btitschli,  (>)  Professor  of  Zoology  at  Heiddbeig 
University,  has  revived  the  idea  of  a  cilium  or  very  fine  flagellum,  and 
thinks  that  by  means  of  it  the  phenomenon  under  consideration  can 
be  explained.  Unfortunately,  up  to  the  present  no  staining  re-agent 
whatever  has  been  discovered  which  will  throw  these  filaments  into 
relief  so  that  their  existence  has  never    been  demonstrated. 

Professor  H.  L.  Smith  has  for  a  long  time  studied  the  motion  of 
diatoms  with  great  care.  We  cite  below  a  passage  from  a  letter,  in  which 
this  scientist  describes  some  interesting  phenomena  which  he  was  able  to 
observe  during  the  movement  of  certain-  diatoms. 

"  If  a  living  Pinnularia  is  followed  under  the  microscope  after  the  field 
has  been  coloured  blue  by  indigo,  and  when  the  valve  side  is  in  view, 
that  is  to  say,  with  the  median  line  turned  towards  the  eye,  small  particles 
of  indigo  will  be  observed  to  move  along  the  whole  length  of  the 
median  line,  and  then  to  accumulate  near  the  centre  in  the  form  of  a 
small  ball  or  sphere. 


Fig.  4. 

Navicula  viriais. 

A.  Valve  or  valve  fince. 
Bw  Girdle  or  lonol  face. 


( > )  Diatoms,  their  nutrition  and  locomotion,  by  Jacob  D.  Cox,  in  T^  Microscope,  July,  189a 
(•)  Mittheilung  Ober  die  Bew«gung  der  Diatoroeen.    Heidelberg,  1893. 
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«  »^*0         "If  viewed  on  the  ginlle 

f ^-  fijce  ^fig,  j)  a  ball   is   seen 

i^ — to    form    in    the    centre    of 

•  ^^**^^    it   is    remarkable    that   each 

*"''^-  5-  of  these  small    spheres  spin 

round  on  its  axis  just  as  if  a  small  jet  of  water  was  being  whirled  over 

it  from  a  small  opening  situated  at  the  central  apex  of  the   median  line 

at  the  point  c  of  figure  6. 

"  When  the  balls  have  attained  a  certain  volume  they  suddenly  burst, 
and  the  particles  of  indigo  move  off,  following  the  direction  of  e  and  c 
(fig.  s).  Immediately  after  the  rupture  of  the  ball,  a  new  one  commences  to 
form  in  the  same  place.  The  particles  follow  the  directions  ^,  c  (fig.  5), 
while  the  diatom  itself  moves  in  the  opposite  direction  indicated  by  the 
arrow  d.  If  the  movement  of  the  diatom  be  reversed,  the  particles  of 
indigo  follow  a  path  opposite  to  that  shewn  in  the  figure.  I  have  observed 
this  curious  phenomenon  for  hours  together,  and  I  can  assure  you  that 
it  is  a  glorious  spectacle.  I  had  in  the  field  of  the  microscope  some 
magnificent  specimens  of  large  Pinnuiaria^  and  the  phenomenon  showed 
itself  very  distinctly  when  the  free  movement  of  the  frustule  was  arrested 

by  a  grain  of  sand  or  other 
^        obstacle.      The  colour   used 
by  me  was  an  ordinary  water 
colour,    indigo    blue     paint, 
^'^*  ^  sufficient  being  used  to  make 

the  water  fairly  dark.  Another  observation  which  I  made  at  the  same 
time  established  to  my  mind  the  existence  of  a  hyaline  gelatinous  envelope, 
external  to  the  frustule,  which  prevented  the  particles  of  indigo  coming  in 
contact  with  the  silicious  part  When  the  diatom  moved,  it  pushed  before  it 
string  of  indigo  particles  which  always  remained  at  the  same  distance 
from  the  front  portion  of  the  frustule,  as  is  indicated  in  figure  6  //,  and 
which  was  pushed  out  of  the  way  during  the  movements  of  the  diatom. 

"A  very  slight  application  of  red  aniline  (fuchsine)  proved  decisively 
the  existence  of  this  gelatinous  and  usually  invisible  envelope,  for  it  coloured 
it  distinctly,  even  before  the  tint  had  appeared  in  the  field  of  the  microscope 
The  aniline  always  instantly  stopped  all  movement  of  the  diatoms  with 
which  it  came  into  contact" 

Mr.  Otto  Mtiller  also  has  for  a  long  time  carefully  studied  the  movement 
of  diatoms.  We  are  convinced  that  we  can  give  no  better  idea  of  the 
opinions  of  Mr.    Miiller  than  by  translating  a  short   resumd  which  our 
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learned  and  skilful  correspondent  has  been  good  enough  to  draw  up  for 
this  work. 

From  his  recent  investigations  on  the  mechanical  causes  of  their  motion 
Mr.  Otto  Miiller  concludes  that  the  movements  of  diatoms  must  be  regarded 
as  produced  by  the  resultant  of  motive  forces  which  are  generated  on  the 
surface  of  protoplasmic  currents.  His  theory  contains  the  mechanical  basis 
of  these  movements,  and  clearly  brings  out  its  essential  particulars  in  the 
following  manner: — 

Mr.  O.  Muller  ( * )  in  the  first  place  proves  the  existence  of  a  ver)'  compli- 
cated system  of  cinaliculi  and  anastomosing  fissures  which  run  across  the 
side  of  the  valve  of  the  largest  species  of  Pinnularia^  and  must  be  regarded 
as  designed  to  conduct  a  fluid  medium  from  the  interior  towards  the  external 
side  of  the  cell.  The  central  and  tenninal  nodules  are  sulcated  by  straight 
and  curved  canaliculi,  which  run  towards  the  raphe  and  are  lost  in  it.  In 
addition  to  this  Mr.  Muller  has  shewn  that  the  lithoplasm  has  a  considerable 
intem;il  pressure.  According  to  him,  in  consec^uence  of  this  pressure  the 
living  plasm  starts  out  through  the  canaliculi  of  the  central  and  terminal 
nodules,  and  runs  into  and  courses  down  the  whole  length  of  the  raphe 
against  the  external  surface  of  the  cellubr  wall,  so  as  to  return  by  the 
canaliculi  of  the  terminal  or  central  nodules  into  the  interior  of  the  cell. 
The  re-action  of  the  motive  forces,  at  the  surface  of  the  living  plasm,  ui)on 
the  surrounding  medium  is  the  cause  of  the  movement  of  the  frustules. 

At  the  surface  of  the  Pinnularia  are  seen  four  courses  of  currents  (two  on 
each  valve).  Each  of  them  is  independent  in  this  sense,  that  of  itself  the 
current  can  proceed  from  a  terminal  to  the  central  nodule  or  inversely,  or 
can  even  momentarily  stop.  This  gives  rise  to  a  great  variety  of  force 
combinations,  and  consequently  of  directions  of  movements  since  the  dis- 
placement is  produced  in  the  direction  of  the  resultant  of  all  the  motive 
forces  which  simultaneously  act  in  the  courses  of  the  currents.  The  jxir- 
ticulars  of  their  displacement,  their  backward  and  forward  motion,  their 
deviations  from  the  straight  line,  &c.,  are  easily  explained  by  basing  them  on 
the  preceding  considerations. 

As  a  rule,  a  plasmatic  current  starts  from  each  side  of  the  polar  cleft  of 
the  anterior  terminal  nodule  (the  notions  of  back  and  front  being  derived 
from  the  direction  of  the  movement)  moves  towards  the  central  nodule  and 
returns  by  the  anterior  opening  of  the  central  nodule  into  the  interior  of  the 
cell     Outside  of  the  posterior  opening  of  the  central  nodule,  there  starts  on 


( « )  Otto  MQlIer :  DurchlMrechungen  der  Zellwnnd  in  ihrcn  Beziehnngen  nir  Ortsbewegung  dcr 
Bodllariaceen.     Berichte  d.  Deutsdi.  Bot  Gesellsch,  1889,  Hd.  VII.,  pp.  169—180. 
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either  side,  a  second  current,  which  returns  by  the  polar  deft  of  the 
posterior  nodule.  In  this  case  the  motive  forces  act  in  the  same  direction, 
and  the  cell  moves  forward  in  a  direction  opposite  to  the  current 

If,  on  the  other  hand,  the  currents  issue  at  the  same  time  from  the  polar 
clefts  towards  the  openings  of  the  central  nodule,  then  the  motive  forces 
equilibrate  and  the  frustule  remains  stationary.  In  this  way  an  explanation 
is  given  of  the  extraordinary  movements  of  foreign  corpuscles  down  the 
length  of  the  raphe,  which  movements  have  been  described  by  Max 
Schultze  ('). 

On  the  other  hand  O.  Butschli  (')  and  R.  I^uterbom  (^)  explain  the 
movement  of  the  large  Pinnularia  {major^  nobilis^  vindis)  hf  an  abundant 
production  of  coleoderro.  They  placed  the  frustules  in  an  emulsion  of 
Chinese  ink  and  observed  a  current  of  isolated  corpuscles  which  were 
directed  towards  the  central  nodule  down  the  whole  length  of  an  envelope 
of  coleoderm.  This  envelope  was  interrupted  near  the  central  nodule,  and 
there  brought  together  the  ink  corpuscles  which,  as  they  came  together,  ended 
by  forming  a  kind  of  filament  which  lengthened  out  backwards.  They  also 
assume  that  in  this  spot  there  is  a  filament  of  coleoderm  projected,  which,  by 
its  re-action  against  the  moving  water,  brings  it  to  a  standstill. 

Mr.  Otto  Muller  {*)  (*)  confirms,  it  is  true,  these  observations  but  rejects 
the  conclusions  they  would  draw  from  it  Often,  and  notwithstanding  a  rapid 
movement,  the  presence  of  a  filament  cannot  be  demonstrated,  so  that  for 
this  reason  the  movement  cannot  be  attributed  to  the  projection  of  a 
filament 

According  to  Mr.  Muller,  the  filament  is  only  formed  by  the  momentary 
stopping  of  the  protoplasm  when  animated  by  a  backward  movement  in  front 
of  the  aperture  of  the  central  nodule.  Moreover,  by  introducing  oxygen  into 
hb  cultures  those  individuals  which  are  without  coleoderm  can  be  made  to 
move.  Mr.  Miiller  believes  that  the  protoplasm  of  the  three  species  of 
Pinnuhria  (namely,  major^  nobiliSy  viridis)  secretes  a  glaireous  matter,  which  is 
fairly  consistent  and  vibratory,  possessing  analogous  qualities  to  that  of  the 
jelly  of  the  conjugatae  described  by  Klebs.  The  minute  and  light  granules  of 
Chinese  ink  do  not  succeed  in  penetrating  into  the  glaireous  bed.     Conse- 

( > )  Max  Schultze :  Die  BcM-iigung  der  Dintomecn.    Archit  f.  Mikroslc  Anatomic  Bd.  i.  Sep., 
p.  37^,  taf  xxiii.     Hcmn,  1865. 

(•)  O.  Batschli:  Bewl'gung der Diatoroecn  Verh.  d.     Natur.  Hist  Med.  Ver.  zu  Hdddberg, 
N.K..  Bd.  iv.,  Heft  5. 

( 3 )  Robert  Lnuterborn  :  Zur  Frage  nach  der  Ortsbew^ung  der  Dtatomeen  Berichte  d.  Deutsch 
Botan.  Gescllsch  (1894)  Bd.  xii.,  p.  73. 

(4)  Otto  Mailer:  Die  OrtsbewSgung  der  Bacillariaceen  betreffend.  Berichte d.  Deutsch.  BoC. 
Gesellsch.  (ift^)  xi.,  p.  571. 

( 5 )  Otto  Miiller :  Die  Ortsbew^gung  II.    Berichte  d.  Deutsch  Bot.  Gesellsch  (1894)  xii.,  p.  136. 
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quendy  they  are  displaced  the  whole  length  of  the  perimeter  of  the 
protc^lasmic  current,  which  is  enveloped  in  a  glaireous  bed  so  as  finally  to 
come  together  in  front  of  the  anterior  opening  of  the  central  nodule.  Inhere 
they  collect  together  so  as  to  form  a  filament  by  the  plasm,  which  is  stopped 
from  time  to  time,  and  this  filament  is  drawn  out  by  the  plasm  as  it  continues 
to  ooze  out 

The  smaller  Pinnularia  and  other  Navicula  show  no  signs  either  of  a 
glair  or  filament  Nevertheless,  their  movement  acts  in  the  same  way  as  in 
the  case  of  the  three  species  enumerated  above.  And  even  their  anatomical 
structure,  the  system  of  canaliculi  and  fissures,  as  well  as  the  arrangement  of 
the  currents  which  are  observed  in  them,  are  in  all  respects  identical. 

Consequently  one  is  forced  to  conclude  that  the  emission  of  the 
gelatinous  matter  is  the  motive  agent.  Mailer's  theory  of  the  mechanical 
causes  of  their  motion  explains  the  displacement  of  these  smaller  species  in 
the  same  manner  as  that  of  the  larger,  with  this  unique  and  subsidiary 
difference  only,  that  the  plasm  of  the  laiger  species  generally  secretes  during 
its  movement  a  glaireous  matter,  which  is  not  the  case  with  the  smaller  species. 

3.  Multiplication  and  Reproduction  of  Diatoms. — Diatoms  multiply 
by  self-division  and  are  reproduced  by  conjugation. 

When  multiplying  by  self-division  the  nucleus  commences  by  splitting  up, 
and  the  division  of  the  internal  membrane  takes  place  at  exactly  the  same 
period  that  this  phenomenon  does  in  the  cells  of  higher  plants ;  the  act  of 

deduplication  of  the  primordial  utricle  is 
brought  about  with  very  great  rapidity. 
It  commences   to  show  itself  at  the 

DedapUeatidi  of  ihl' Jimordial  utricle  of       ^^^  ^^^^  ^^  ^^^  ^^^^"^^  *^  ^^«  P<>'"^ 
AFiMHuiana  (H.  L.  Smith).  a  and  b  (fig.  7) ;  the   membrane  there 

forms  a -fold  which  gradually  lengthens  so  as  to  reach  the  nucleolated  mass 

in  the  centre  about  six  minutes  after  the  commencement  of  the  phenomenon. 

According  to  Mr.  Robert  Lauterbom  the  division  of  the  nucleus  is  always 
caryokinetic.  Dr.  Miquel  on  his  part  has  seen  in  some  Nitzschia  the  single 
primitive  nucleus  dividing  into  two  coloured  areas,  each  spread  out  like  a  fan, 
together  assuming  the  shape  of  a  spindle.  Consequently  he  admits  that 
phenomena  of  caryokinesis  are  possible  in  the  case  of  diatoms. 

According  to  Dr.  Miquel  the  division  of  this  primordial  utricle  would  not 
be  brought  about  in  the  way  Professor  H.  L.  Smith  indicates,  but  that  ft  only 
commences  when  the  nucleus  is  completely  deduplicated,  and  when  the 
nuclei  which  are  being  formed  are  completely  separated  from  one  another. 

While  this  sub-division  is  proceeding  the  connecting  zone  is  correspond- 
ingly enlarged,  and  the  internal  membrane  afterwards  secretes  a  new  silicious 
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valve  over  each  divided  surface ;  in  the  place  of  the  primitive  original  frustule 
we  therefore  now  find  two  fhistules,  each  composed  of  a  new  and  an  old  valve. 


Fig.  8. 


F'R.  9. 


Pig.  8  Section  of  a  diatom  at  the  commencement  of  deduplication.  A.  Nucleus  commen- 
cing to  divide,  showing  distinct  nucleoles.  B.  Protoplasm.  B.'  Primordial  utricle.  C. 
£naochrome.     D.  Central  cavities.     FF.'  Valves.    GG.'  Connecting  parts. 

Fig.  9. — Section  of  a  diatom  in  process  of  deduplication.  AA.'  New  nucleua  and  nudeoles. 
BE.'  Protoplasm.  BB.\  Double  primordial  utricles.  CC.  Divided  eodochrome.  DD/  Central 
cavities.  F/  E.xtemal  mother  valve.  F.  Internal  mother  valve.  ff.'  New  daughter  vahres. 
GG.'  Connecting  parts.    (J.  Deby). 

"While  the  new  valves  are  being  formed,'*  writes  Mr.  Deby,  "They 
thicken  and  are  covered  with  the  markings  peculiar  to  the  species,  and  rapidly 
take  the  form  and  appearance  of  the  external  valves ;  this  secretion  appears 
to  take  place  from  the  centre  towards  the  periphery  (fig.  9).  These  new 
valves  inside  the  original  frustule  occupy  a  more  or  less  central  position  in  it 
and  face  one  another. 

"  We  now  see  the  diatom  made  up  of  four  valves,  of  which  two  are  external 
and  old,  and  two  internal,  close  together,  new  and  attached  to  the  entire  inside 
circumference  of  the  old  connecting  parts ;  at  this  period  the  young  valves 
are  as  yet  without  any  connecting  part 

"  Soon  afterwards,  sometimes  in  fact  before  the  division  of  the  primordial 
utricle,  it  may  be  noticed  that  the  connecting  parts  become  considerably 
enlarged  and  that  at  the  same  time  the  interior  has  slid  into  the  exterior  so  as 
to  cause  a  greater  space  between  the  two  external  valves  and  to  increase  the 
internal  cavity  of  the  frustule.  The  connecting  parts  of  the  young  valves  are 
only  developed  later,  either  before  or  after  their  liberation,  according  to  the 
genera  and  species  of  the  diatoms.  A  little  later,  in  species  whose  fnistules 
are  solitary,  the  sliding  of  the  connecting  parts  attains  its  maximum,  and  the 
narrower  frustule  liberates  itself  entirely  from  the  other  which  before  was 
acting  as  a  sheath  to  it 

'*  From  what  has  just  been  stated  it  follows  that  in  the  same  species  of 
diatom,  according  to  its  stage  of  development,  individuals  may  be  met  with 
possessing — 
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1.  Two  valves,  a  connecting  part  and  a  necleus 

(fig.  «i) 

2.  Two  valves,  two  connecting  parts  and  a  necleus 

(fig-  0 

3.  Two  valves,  two  connecting  parts,  and  two  nuclei  ] 

(fig.  8)  ,  More     or     less 

4.  Four  valves,  two  connecting  parts,  and  two  nuclei 

(fig.  10) 

5.  Four  valves,  four  connecting  parts  and  two  nuclei 

(fig-  9) 

^The  external  connecting  part  of  frustules  is  often  caducous  and  detaches 
itself  spontaneously ;  this  is  a  fact  which  must  be  taken  into  account. 


early  stage. 


advanced  stage 
of  deduplica- 
tion. 


'  Fig.  la  Fig.  II. 

Fig.  la  Diatom  {/siMmia)  formed  of  four  valves  and  two  connecting  parts. 

Fig.  II.  The  same  with  two  valves  and  one  connecting  part. 
"  It  is  well  also  to  notice  that  the  protoplasm  of  the  primordial  utricle 
generally  travels  into  the  interior  of  the  silicious  envelope  both  previously  to 
the  commencement  of  the  sub-division  of  the  utricle  and  again  after  the 
termination  of  the  phenomenon,  drawing  along  with  it  the  endochrome ;  and 
also  that  the  migrations  of  the  colouring  matter  vary  in  their  nature  according 
to  the  genera  and  families  of  diatoms.  While  a  diatom  divides  by  binary 
sub-divbion,  the  endochrome  also  separates  into  two  parts  in  order  to 
apportion  half  of  it  to  each  of  the  two  new  utricles. 

''  Every  diatom  frustule,  it  will  be  noticed,  consists  of  an  old  valve  {dg. 
I  F,  fig.  8  F)  from  the  original  frustule  and  a  younger  valve  (fig.  i  F  and 
fig.  8  F)  of  subsequent  creation,  whose  connecting  part,  when  it  is  developed, 
slides  in  the  inside  of  the  connecting  part  of  the  old  valve.  It  follows  from 
this  that  in  the  large  majority  of  diatom  genera  where  the  connecting  parts 
are  of  the  exact  breadth  of  the  valves  and  are  even  of  smaller  diameter  to 
them,  ev6ry  sub-division  must  effect  a  diminution  in  the  dimensions  of  the 
new  firustule  equivalent  to  double  the  thickness  of  the  connecting  part.  The 
thickness  of  the  latter  being  known,  it  can,  even  a  priori,  be  determined  what 
will  be  the  size  of  any  descendant  after  any  given  number  of  sub-divisions." 

The  above  opinion  expressed  by  Mr.  Deby  is  that  held  by  Diatomphiles 
for  a  long  time,  but  it  does  not  completely  account  for  all  the  facts.     If  the 
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matter  is  as  simple  as  Mr.  Deby  has  made  it  out  to  be,  sexual  reproduction 
would  be  very  frequently  observed,  which,  however,  is  not  the  case. 

Some  causes  not  yet  known  must  therefore  occur  to  retard  sexual  repro- 
duction. Otto  Muller  has  tried  to  investigate  what  are  the  causes  of  this 
phenomenon  being  so  rare,  and  for  that  purpose  has  attentively  studied  a 
filamentous  diatom,  Mehsira  arenaria^  Moore.  As  the  frustules  in  this 
species  remain  united,  it  is  possible  to  verify  how  the  decrease  in  size  comes 
about  (')    The  following  is  the  result  of  his  researches : — 

Considered  singly,  individual  frustules  (or  individual  cells,  if  preferred) 
which  compose  a  filament  of  Mehsira  arenaria^  Moore,  have  an  unequal 
biological  value.  Beyond  this  fact  it  may  be  remarked  that  in  many 
individuals  the  edge  of  one  or  both  valves  (to  the  edge  of  which  the  connect- 
ing membrane  is  attached)  is  thickened  in  a  peculiar  manner ;  this  thickening 
is  absent  in  othet  individuals.  The  younoer  vahe  of  each  fhistule,  up  to  the 
moment  when  the  division  commences,  is  without  any  connecting  membrane, 
and  is  surrounded  by  the  connecting  membrane  of  the  older  vahe. 

The  structure  of  the  connecting  membrane,  differing  from  that  of  the 
membrane  of  the  valve  at  the  lateral  limits  of  the  filament,  allows  a  certain 
microscopical  distinction  between  \ki<^fru  valve  (older  and  not  covered  over 
by  a  connecting  zone),  and  the  younger  valve  covered  by  the  connecting  zone 
of  the  older  valve  of  the  same  cell.  The  succession,  relative  position  and 
anatomical  structure  before  mentioned  of  the  free  valves  and  covered  valves 
enables  a  distinction  to  be  made  in  the  filament  between  groups  of  twin  and 
triplet  cells  arranged  in  regular  order. 

It  can  be  proved  in  the  strictest  manner  that  the  cells,  the  enveloped  valves 
of  which  have  their  rims  thickened,  are  produced  by  their  particular  ancestors 
as  larger  daughter  cells ;  those,  on  the  other  hand,  in  which  this  thickness  is 
absent,  are  produced  as  smaller  daughter  cells. 

As  soon  as  the  large  cells  and  the  smaller  daughter  cells  can  be  dis- 
tinguished with  certainty,  by  eliminating  the  elements  of  the  last  formation 
(of  the  covered  valves),  groups  of  twins  and  triplets  can  be  traced  to  their 
ancestor  cells  of  the  (N-i)^  or  the  (N-2)*  divisional  period,  and  their 
special  anatomical  arrangement,  and  their  relative  situation  in  the  filament 
of  each  period,  can  be  depicted. 

If  in  this  manner  the  geneological  tree  of  the  filament  be  reconstructed,  it 
is  then  found  that  the  smallest  daughter  cells,  which  can  be  easily  recognized 
morphologically  by  the  absence  of  the  thickness  in  the  edge  of  the  younger 


( s )  Otto  Mailer :  Die  Zellhaut  und  des  Gesets  der  Zelitheilungs  folge  von  Melosira  arenaria 
Moore.    Berlin,  1883,  in  8vo»  with  5  plates. 
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valves,  exactly  oversteps  a  divisional  period  (generation) ;  ind  in  this  way  the 
duration  of  division  is  retarded 

As  a  result  of  what  has  preceded,  the  following  law  can  be  formulated  : — 

''The  laigest  daughter  cell  divides  during  the  (N  +  i)^  consecutive 
divisional  period;  the  smallest  daughter  cell,  on  the  other  hand,  first 
divides  during  the  (N  +  a)^  period  exactly." 

This  law  not  only  requires  that  there  should  be  a  considerable  delay 
in  multiplication  by  division,  but  it  also  arrests  the  constant  diminution  of  the 
cells  in  a  marked  manner ;  it  follows  from  this  that  the  diminution  in  size 
is  not  carried  on  simultaneously  with  the  multiplication  by  division,  and  that 
this  diminution  is  only  produced  in  a  limited  degree. 

For  as  far  as  the  birth  of  Auxospares  can  be  attributed  to  the  diminution 
of  the  size  of  the  frustules,  so  can  the  rarity  of  their  production  be 
explained  by  the  phenomenon  just  described. 

The  effect  of  the  law  b  cominrehensive ;  if,  for  example,  the  diminution 
of  size  after  forty-three  divisions  in  the  ceUs  of  Mtlonra  artnaria  b  such 
that  the  production  of  auxospores  becomes  necessary,  as  must  be  admitted 
in  the  fiice  of  known  ftcts,  then  it  follows  from  the  law  enunciated 
that  a  singk  auxospore  will  be  produced  in  the  present  case;  while  on 
the  other  hand,  if  the  division  is  effected  according  to  the  generally 
received  rule,  and  as  enunciated  above  by  Mr.  Deby,  i,o5a,ioo,ooo,ooo 
auxospores  ought  to  have  been  brought  into  existence. 

The  general  implication  of  Otto  Miiller's  law  can  scarcely  ever  be  verified 
in  solitary  species,  and  it  can  only  be  verified  in  filamoitous  species 
when  the  smallest  daughter  cells  of  twin  groups  are  morphologically 
distinguishable  from  the  larger  daughter  cells,  as  is  the  case  with  the  Mehsira 
we  have  been  considering. 

In  every  case  each  qpedes  will  probably  follow  its  own  peculiar  law,  which 
we  shall  probably  never  know,  because  the  conditions  under  which  they  have 
to  be  studied  are  so  un&vourable.  For  this  reason  then  an  exhaustive 
knowledge  of  the  fieicts  which  prevent  the  too  rapid  diminution  of  size  in 
any  given  species  is  of  special  importance,  and  Otto  Muller  has  rendered 
a  signal  service  to  science  in  discovering  and  elucidating  phenomena,  the 
existence  of  which  had  not  even  been  suspected. 

One  of  the  principal  originators  of  Bacteriological  Science,  Dr.  P. 
Miquel,  Director  of  the  Microscopical  Department  of  the  City  of  Paris 
(MoDtsouris  Observatory),  has  lately  turned  his  attention  to  Diatoms. 

Dr.  Miquel  has  introduced  into  the  study  of  these  Algse  the  same  methods 
of  cultivation  which  he  has  employed  with  such  marked  success  in  the  study 
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of  Bacteria.  For  the  future  much  time  will  have  to  be  devoted  to  these 
cultivations,  though  Dr.  Miquel  has  also  studied  the  return  of  the  reduced 
frustule  to  its  largest  (Sporangial)  form  which  he  has  been  able  to  bring 
about  artificially  by  successive  special  cultivations. 

Dr.  Miquel  presented  to  the  Academy  of  Sciences  of  Paris  (24th  October^ 
1892)  a  paper  on  this  subject,  which,  on  account  of  its  importance,  is  here 
reproduced  in  its  entirety  : — 

"  It  is  ascertained  that  when  a  single  frustule  of  a  living  diatom  in  a  free 
state  is  propagated  in  a  sterilised  and  suitably  nutrient  maceration  the 
daughter  cells  produced  from  the  mother  cell  vary  greatly  in  size.  In 
measuring  frustules  of  a  similar  cultivation  it  is  found  that  the  figures  which 
represent  diatoms  of  the  same  size,  are  approximately  related  to  one  another 
as  the  terms  of  the  binomial  expansion  (i  +  i}n  in  which  n  denotes  the 
number  of  generations  which  have  occurred. 

By  taking  certain  diatoms  of  medium  size  from  a  first  cultivation  and 
transferring  them  to  a  second  maceration,  a  second  cultivation  is  obtained  in 
which  the  size  of  the  medium  cells  differs  in  length  from  that  of  the  same 
diatom  from  some  tenths  to  several  fi,  according  to  their  species.  By 
continually  producing  cultivations  in  this  way,  the  diatoms  are  made  to 
assume  very  reduced  dimensions,  and  the  phenomena  which  accompany 
the  re-establishment  of  the  so-called  Sporangial  form  are  quickly  observed. 
If  the  silicious  Pheophycese  are  associated  in  chains  of  joints  the  filamoits, 
as  they  become  smaller  and  smaller,  should  be  transferred  into  fresh 
sterilised  macerations,  and  in  the  same  way  the  formation  of  auxosporial  cells 
is  easily  promoted. 

"  I  have  myself  followed  the  re-esublishment  of  the  maximum  form  in 
Melosira  and  Nitzschia. 

"  In  Melosira  nummuloiies  the  protoplasm  of  the  joint  which  gives  birth 
to  the  so-called  Sporangial  frustule  increases  in  volume,  forces  back  the 
cylindro-spherical  valves  which  contain  it,  slowly  abandons  them,  and 
forms  on  their  exterior  an  almost  spherical  mass,  the  outer  covering  of  which 
immediately  silicifies.  This  newly-formed  cell  soon  generates  by  division 
individuals  like  itself,  and  produces  a  string  of  joints  of  a  diameter  about 
double  that  of  the  cylindro-spherical  generating  frustule. 

"The  cells  of  Melosira  varians  when  they  have  reached  a  sufficiently 
reduced  size,  also  produce  a  large  number  of  spheres,  but  these  have 
diameters  more  than  double  the  size  of  those  of  the  generating  frustules. 

''  When  these  large  cells  have  reached  maturity  they  free  themselves  from 
the  filaments  and  are  enveloped  in  a  thick  membiane,  and  then  the  vitality  of 
the  diatom  is  relaxed.    To  all  appearances  these  spheres  constitute  the  spores 
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or  spoianges  of  Melosira  varians.  Hitherto  I  have  not  been  able  to  observe 
them  during  their  evolution. 

"In  the  case  of  Cvdotella  comia  the  protoplasm,  whilst  increasing  in 
volume,  separates  the  two  cylindrical  valves  fitting  into  one  another,  and 
oozes  out  on  to  the  exterior  in  the  form  of  a  fairly  regular  discoid  mass,  the 
axis  of  which  is  perpendicular  to  that  of  the  small  frustule.  'ihc  mcnihmne 
containing  the  protoplasm  then  silicifies,  and  after  deduplicating  several 
times  the  newly  formed  Cyclotella  becomes  perfectly  circular. 

^^  Nitzschia  paka  is  even  more  adapted  than  the  preceding  sjHxrics  for 
studying  the  re-establishment  of  the  maximum  form  of  diatoms. 

"  When  the  naviculoid  frustules  of  this  species  have  decreased  in  size  to 
from  28fA  to  30/*,  the  protoplasm  which  they  enclose  is  considerably  distended, 
especially  in  the  neighbourhood  of  the  nucleus ;  under  the  action  of  this 
increase  of  volume  the  valves  are  forced  open,  nearly  always  at  one  end  only, 
and  the  external  thalle  of  the  diatom  is  rent  to  make  way  for  ihe  contents  of 
the  cell,  which  increases  in  bulk  and  is  lengthened  in  the  direction  of  the  major 
axis  ol  the  NUzsMa  and  on  both  sides  opposite  the  nucleus  (fig.  12). 
This  yellowish  body  from  65fA  to  ^0|A,  in  length,  containing  oil  globules  and 
possessing  the  endochroroe  plates  of  a  Nitzschia,  is  very  irregular  in  form  ;  it 
has  the  appearance  of  a  cylinder  rounded  at  the  ends  and  inflated  in  the 
centre;  it  may  be  torous,  constricted,  arcuate,  extremely  sigmoid,  etc, 
(fig.  13)  but  curiously  enough  it  is  animated,  and  from  the  time  of  its  maturity 
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Fig.  13. 


Fig.  14 

it  moves  about  in  the  maceration,  often  drawing  in  its  tndn  the  two  smaU 
valves  of  the  diatom  which  has  given  it  birth.  The  outside  covering  of 
these  newly-born,  large-sized  Nitzschia  is  very  soon  chaiged  with  silica  and 
covered  with  the  strise  and  carinate  puncta  which  characterise  this  species ; 
lastly,  the  form  of  this  more  or  less  abnormal  species  is  determined  by  its 
forming  increasingly  rectilinear  septa  and  by  bipartition  (fig.  14). 

^  In  a  cultivation  which  is  10  c.c.  (2.81525  fL  drachms)  in  volume  many 
millions  of  cells  similar  to  those  just  mentioned  may  often  be  counted. 

''In  short,  the    re-establishment  of  the   maximum  form  of  diatoms  is 
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usually  accomplished  in  the  simplest  manner ;  the  protoplasm  of  each  cell  of 
smallest  size  swells,  forces  open  the  frustule,  and  escapes  to  the  exterior 
enveloped  in  a  membrane  of  cellulose,  the  presence  of  which  may  be  revealed 
at  any  stage  by  means  of  reagents.  Frequently  the  cell  thus  formed  presents 
but  a  remote  likeness  to  the  diatom  which  has  given  birth  to  it ;  its  envelope 
dlicifies  very  rapidly  and  becomes  ornamented  with  the  designs  which 
characterise  the  genus  and  species ;  and  then,  by  subsequently  dividing^  the 
frustules  of  maximum  size  are  rectified  and  regsdn  their  regularity  and  elegance. 

"  The  phenomenon  of  the  reestablishment  of  the  maximum  form  does  not 
appear  to  be  preceded  by  any  act  of  fecundation ;  nor  is  it  usually  the  effect 
of  conjugatioa  If  certain  diatoms  do  produce  spores,  auxospores  or  sporanges, 
this  is  not  the  case  universally,  for  the  establishment  of  their  maximum 
form  is  usually  effected  without  their  undergoing  this  special  modification  of 
vegetable  growth.  But  after  all  the  microscope  does  not  enable  us  easily 
to  distinguish  this  glutinous  or  gelatinous  matter  in  the  midst  of  which, 
according  to  certain  observers,  diatoms  germinate. 

"  The  method  of  cultivation  which  I  have  just  described  gives  observers 
the  opportunity  of  obtaining  diatoms  in  their  re-established  form  at  any  time, 
and  in  as  large  a  quantity  as  they  desire,  and  of  witnessing  under  the  micro- 
scope the  different  phases  which  precede  this  re-establishment" 

Thanks  to  the  kindness  of  Dr.  Miquel,  who  has  been  good  enough  to 
send  me  a  13th  cultivation  of  NUtsckia  paUa^  I  have  been  able  to  examine 
the  auxospores  described,  and  to  follow  in  all  their  phases  the  curious 
phenomenon  pointed  out  by  him. 

We  shall  now  examine  the  various  methods  of  reproduction  which  have 
been  described  by  different  authors.    They  are  four  in  number : — 

I.  The  reproduction  takes  place  in  a  single  firustule.  The  diatom  secretes 
a  mass  of  gelatinous  matter  with  which  it  surrounds  itself  the  valves  are 
pushed  apart,  the  cellular  contents  assume  a  globular  form  and  are  hardened 
into  a  sporangia  which  itself  gives  birth  to  an  amxospan. 

This  auxospore  is  a  body  of  variable  form,  and  is  enclosed  in  a  silicious 
envelope ;  it  continues  to  increase  and  ultimately  bursts  the  sporange  and 
becomes  free.  Shortly  afterwards  fre^h  frustules,  which  differ  slightly  from 
ordinary  frustules  (particularly  in  their  size),  are  observed  to  come  into 
existence  in  the  interior  of  this  auxospore.  'lliese  frustules,  which  are  called 
sporatigial^  in  their  turn  reproduce  the  primitive  firustule  by  division. 

As  regards  this  method  of  reproduction  it  is  evident  that  authors  have 
have  either  inaccurately  observed  or  described  their  observations.  What 
has  been  described  as  a  method  of  reproduction  is  nothing  more  or  less 
than  the  return  to  the  primitive  form  as  observed  and  described  by  Dr.  Miquel. 
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''  I  have  never  seen,''  writes  this  skilled  observer  (')  "  the  gelatinous 
matter  produced,  nor  the  protoplasm  form  the  spore  any  more  than  I  have 
seen  the  protoplasm  escape  naked  from  the  valves ;  on  the  contrary  I  have 
always  seen  the  protoplasm  surrounded  by  an  extremely  thick  and  resisting 
membrane."  In  the  following  words  he  sums  up  in  all  its  simplicity 
the^  phenomenon  of  the  re-establishment  of  the  form  of  diatoms  as 
follows : — 

"  The  contents  of  the  micro-frustule  hardens^  and  is  surrounded  by  a  strong 
membrane ;  then  without  other  visible  phenomena  this  quasi-spore  germinata 
and  produces  what  is  nothing  iess  than  the  diatom  of  re-established  form/* 

Professor  H.  L.  Smith  has  on  his  part  observed  the  return  to  the 
sporongial  form  in  Cymbelia  cuspidata^  and  describes  and  figures  it  (')  exactly 
as  Dr.  Miquel  has  done  Nitzschia  paiea, 

2.  Two  different  frustules  approach  one  another  and  pour  out  their 
cellular  contents;  from  this  mixture  is  borne  a 
single  sporonge,  which  gives  rise  to  the  production 
of  a  sporongial  frustule. 

Professor  H.  L.  Smith  has  personally  obseived 
this  method  of  reproduction  in  Surirei/a  splendida. 
The  union  takes  place  at  the  narrow  extremities 
of  the  two  frustules,  the  celluhr  contents  mix  and 
soon  there  remains  only  an  enormous  sporange, 
which  the  free  valves  of  the  two  original  frustules 
enclose. 

The  Rev.  Wm.  Smith  has  described  something 
analogous  in  Himantidium,  but  a  careful  exami- 
nation of  his  plates  shows  that  what  he  has  seen 
is  in  reality  merely  the  rejuvenescence  or  return 
to  the  maximum  form  without  fecundation. 

3.    In   the  third  method   the    conjugation  of 

two  frustules  results  in    the    production    of    two 

sporanges,    of     two    auxospores,    and     of    two 

sporangial  frustules  (fig.  16). 

This  is  the  most  frequent  and  best  known  method  of  reproduction.     It 

has  been   most  carefully   observed   by  a  laige  number  of  diatomists :    W. 

Smith,  Pfitzer,  H.  L.  Smith,  Ad.  Schmidt  and  myself,  &c 

It    has    been    observed     in    Epithemia,    Cocconema,     Gomphonema, 
Encyonema,  CoUetonema,  Navicula,  &c. 

(> )  Le  Dintoiniste  (1894)  ii.,  p-  95. 
(  »  )  Proceedings  of  Amer.  Soc.  of  Microscopists,  1887. 


l-'g-  IS- 


HISTORY  OF  DIATOMS. 


«3 


4.  Lastly  the  Rev.  Wm.  Smith  has  described  a  fourth  method  of  re- 
production, in  which  a  single  frustule 
gives  birth  to  two  sporanges.  This 
phenomenon  has  been  recorded  in 
Achnanthes  and  Rhabdonema,  but 
as  it  has  never  been  since  observed 
it  is  thought  that  it  must  have  been 
an  error  in  observation  on  the  part  of 
the  illustrious  English  diatomist. 

To  sum  up  it  seems  probable  that 
diatoms  most  frequently  return  to 
the  sporangial  form  by  an  act  of 
rejuvenescence  without  actual  repro- 
duction, but  that  when  it  really  does 
take  place  it  is  produced  by  the 
union  of  two  frustules,  which  give 
birth  sometimes  to  a  single  sporange, 
but  generally  to  two  sporanges. 

We  shall  here  draw  attention  to  a 
very  remarkable  idea  ventilated  by 
Dr.  Ad.  Schmidt.  "I  observed," 
said  he,  ''in  187 1  the  regeneration 
of  Gomphomma  musiella  Ehr  in 
thousands  of  cases,  and  what  I  have 
just  said  has  not  been  invalidated  by 
a  single  exception.  When  these 
Gomphonema  reproduce  they  have 
their  stipes,  and  unite  with  their 
but  in  an  inverted  position,  that  is 
of    one    frustule    rests    against    the 
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Fig.  16  Reproduction  of  Van  Heunkia  rkom- 
hoides  Brtb. 

A.  Two  mother  cells  fusing  their  protoplasmic 
contents  in  order  to  form  two  sporanges. 

B.  Two  auxospores  larger  than  the  four 
empty  valves,  between  which  they  are  formed, 
arrived  at  their  complete  development  and  at  the 
point  where  the  terminal  hoods  detach  them- 
selves to  enable  the  sporangial  frustules  to  pass. 

C.  Sporangial  frustules  arrived  at  their  com- 
plete aevelopment  and  still  covered  with  the 
noods  which  they  have  drawn  along  on  leaving 
the  auxospores. 

venters    turned  towards  each  other, 

that  the    anterior 


to  say,    so 


apex 


posterior  apex  of  the  other."    ''  This  fact,**  he  concluded,  ''  in  my  opinion 
disposes  of  the  v^etable  nature  of  diatoms."  (!  ?) 

In  concluding  this  section  it  may  be  noticed  that,  according  to  Kitton  (') 
and  Professor  Samuel  Lockwood,  (')  diatoms  may  possess  microspores  so 
small  that  they  can  pass  through  filter   papers.      Lockwood   appears    to 


(<)  Kitton:  On  the  Mysterious  Appearance  of  a  Diatom,  J.Q.&f.C.,  Ser.  II.,  VoL  II.  (1885), 
pp.  178-9 ;  aod.     J.R.M.S  (1885),  p.  1,041. 

( 3 )  Lockwood,  Prof.  Samuel :  Raising  Diatoms  in  the  Laboratory.    Joomal  New  York  Mic. 
Soc.  (1886)  II.,  p.  153,  two  plates ;  J.R.M.S.  (1887),  p.  626. 
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have  undertaken  his  experiments  with  the  most  minute  precautions,  and 
the  curious  nature  of  the  results  which  he  has  obtained  render  it  advi- 
sable that  diatomists  should  make  fresh  researches  in  this  direction,  more 
especially  as  Dr.  Miqud  asserts  that  his  own  experiments  are  not  in 
accordance  with  Messrs.  Lockwood  and  Kitton's  opinions. 

§  a.    Study  of  Diatoms. 

In  my  treatise  on  the  microscope  (')  1  have  given  all  the  necessary  infor- 
mation about  that  instrument  from  the  point  of  view  of  general  micro- 
scopy. For  any  details  which  do  not  specially  concern  diatoms  reference 
should  be  made  to  that  wor)c,  and  so  I  shall  only  give  a  few  notes  here 
specially  intended  to  assist  diatomists. 

.1Vorkraom.-^Tht  diatomist's  workroom  should  not  be  very  laige;  the 
essential  is  that  it  should,  as  far  as  possible,  be  free  from  dust;  it  will 
therefore  be  well  not  to  encumber  it  with  furniture  or  books  in  open 
shdves,  but  to  furnish  it  with  glazed  cases,  where  books,  instruments, 
and  preparations  may  be  kept. 

The  study  of  diatoms  sometimes  requires  the  use  of  sunlight,  and  in 
that  case  the  room  should  be  facing  east  or  west.  Professor  Harting 
recommends  a  southern  situation.  Although  some  authors  condemn  the 
latter  direction,  we  have  found  it  excellent,  and  use  it  almost  exclusively, 
although  we  have  windows  with  other  aspects. 

The  principal  furniture  of  the  workroom  is  the  table.  It  should  be 
heavy,  massive,  and  of  such  a  height  as  to  render  it  possible  to  work 
conveniently  when  standing  up.  An  easy  position  can  be  assumed  with 
a  high  chair,  but  this  should  only  be  used  exceptionally. 

In  addition  to  the  workroom,  the  diatomist  should  have  a  room  or 
kind  of  laboratory  where  he  can  do  all  his  dirty  work,  such  as  cleaning 
diatoms,  boiling  in  adds  (which  latter  is  best  effected  in  a  glass  stink- 
chamber,  such  as  are  used  in  chemical  laboratories),  developing  photo- 
graphic plates,  &C. 

Artificial  Jliuminaiion, — In  our  climate  the  diatomist  is  frequently  com- 
pelled to  employ  artificial  light  Nothing  surpasses  incandescent  electric 
light  (')  which  can  be  obtained  at  the  present  day  in  sufficient  quantity 
for  microscopical  research  without  much  trouble  and  at  small  cost    In 


( > )  The  Microscope :  its  Construction  and  Managentent,  by  Dr.  Henri  Van  Heurck.  English 
edition,  translated  by  Wynne  E.  Baxter.     London :  Crosby  Lockwood  and  Son,  1893. 

(«■)  Sec  H.  Van  Heurck— L'Eclairage  electrique  appliqu^  aux  recberches  de  la  microgimphie, 
and  Edition  in  Pfclletan's  Journal  de  Mionographie ;  Van  Heurck's  Microacope  English  Edition, 
pp.  109.117. 
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default  of  this,  a  mineral  oil  lamp  can  be  used.  An  excellent  little  lamp  of 
this  kind  is  supplied  by  Messrs.  Watson  and  Sons  for  i6s. 

Instruments. — Mieroscopt. — Excellent  instruments  are  made  m  Rnghnd, 
Germany,  France,  and  the  United  States;  but  all  these  instruments  are 
not  equally  convenient  for  diatom  worL  An  instrument  will  not  be 
suitable  unless  it  is  furnished  with  an  excellent  condenser,  enabling  us 
to  change  from  axial  to  ultra-oblique  illumination  instantly  and  without 
difficulty.  We  know  of  two  condensers  which  perfectly  fulfil  these 
conditions,  viz..  Abbe's  condenser  and  Powell  and  Lealand's  ail  iondenstr. 
The  first  of  these  apparatus  is  in  more  general  use  than  the  second,  and 
satisfies  all  the  requirements  of  the  microscopist  j  the  second,  made  ^>ecially 
for  examining  diatoms,  enables  the  diatomist  to  work  more  rapidly  and 
with  greater  exactness;  the  light  having  previously  been  arranged  a  lever 
has  only  to  be  pressed  in  order  to  change  immediately  from  axial  to 
any  degree  of  oblique  illumination.  For  some  years  Powell  .and 
Lealand  have  constructed  an  optical  system,  the  lower  lens  of  which  has 
the  middle  part  stopped,  and  the  whole  can  be  substituted  for  the  ordinary 
optical  system.  It  is  used  to  obtain  extreme  obliquity,  and  b  uselul, 
for  instance,  for  resolving  the  longitudinal  stris  of  an  Amphiplmra, 

Achromatic  condensers,  especially  for  photo-micrography,  are  to  be 
preferred  to  those  that  are  not  achromatised.  Of  achromatic  condensers 
Powell  and  l^ealand's  apochrmnatic  oil  amdenser  is  the  best  for  resolving 
diatoms,  on  account  of  the  largeness  of  its  aperture,  which  is  nearly  as 
much  as  1.4  N.A.  The  microscope  of  a  diatomist  who  wishes  to  exhaustively 
investigate  the  oiganisms  which  form  the  subject  of  this  work  should  be 
a  first-class  one;  it  should  be  quite  firm  and  its  coarse  and  fine  adjust- 
ments as  perfect  as  possible. 

A  sliding  movement,  used  as  a  coarse  adjustment,  would  prevent  the 
correct  centering  of  the  condenser  to  be  maintained ;  the  adjustment  must 
therefore  be  effected  with  a  rack  and  pinion. 

It  is  an  advantage  for  the  stage  of  the  microscope  to  be  fitted  with 
a  mechanical  stage,  by  which  diatoms  can  be  easily  found  again  and  the 
entire  preparation  easily  examined  with  the  certainty  that  nothing  has  been 
lost  sight  of. 

The  large  and  medium  sized  microscopes  of  Zeiss  are  excellent,  when 
furnished  with  Abbe  condensers;  but  we  always  prefer  to  use  the  laige 
English  forms  made  by  Ross  and  Powell  and  Lealand.  The  Van  Heurck 
microscope,  which  is  constructed  by  Messrs.  Watson  and  Sons  according 
to  our  specifications,  realizes  all  that  a  diatomist  can  desire,  for  both 
the  purposes  of  observation  and    photo-micrography.      It  is  constructed 
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Fig.  17.— The  Van  Heurck  Microscope. 
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either  with  the  continental  foot  or  a  tripod;  the  former  is  more  adapted 
for  photographing  difficult  objects  in  a  nearly  vertical  position,  the  latter  is 
more  suitable  and  stable  in  the  inclined  position  in  which  finished 
preparations  have  to  be  examined. 

The  stereoscopic  binocular  microscope,  almost  unknown  on  the  con- 
tinent and  so  important  in  histological  research,  is  not  indispensable  for 
observing  diatoms.  With  high  powers  the  IVenham  Prism  and  Htgh-power 
Prism  are  of  no  use,  so  also  Abbe's  stereoscopic  apparatus,  though  fine  detail 
can  still  be  seen  with  high-power  objectives,  fails  nevertheless  to  give  a 
sharp  image,  which  thus  renders  details  less  visible  than  with  a  monocular 
microscope. 

llie  ordinary  binocular,  giving  a  moderate  magnification  (i.e,,  aoo 
diameters  at  least),  is  however  remarkably  useful  for  resolving  the  often 
complicated  structure  of  Crypto-raphidese,  and  I  venture  to  assert  that  it  is 
impossible  to  form  so  good  an  idea  of  a  diatom  as  when  it  is  observed 
through  a  binocular  microscope. 

llie  objectives  which  a  diatomist  requires  are  not  numerous.  Every 
difficulty  can  be  met  with  four  objectives  of  graduated  power.  In 
order  to  avoid  any  loss  of  time  it  is  best  that  these  objectives  should  be 
attached  to  a  well-constructed  nose-piece  permanently  fitted  to  the  micro- 
scope. However  the  piece  of  apparatus  invented  by  Dr.  R.  Zeiss  called 
a  "  Sliding  objective  changer,"  is  even  preferable,  because  it  enables  each 
separate  objective  to  be  perfectly  centered. 

The  objectives  which  I  now  use  for  ordinary  research  are  all  apochro- 
matic  They  are  the  8mm.  (i-3rd  inch),  3mm.  dry  (i-8th  inch),  and 
2'5mm.  (i-ioth  inch)  N.A.  1.25  water  immersion.  When  they  are 
insufficient,  r^.,  for  observing  certain  minute  details,  I  have  recourse  to 
the  3'o  or  2*0  mm.  (i-8th  or  i-i2th  inch)  homogeneous.  But  these  cases 
are  rare,  for  they  never  occur  when  making  ordinary  observations  for 
determining  species,  but  only  when  elucidating  structure,  when  all  the 
resources  of  optics  have  to  be  utilised,  and  even  Zeiss'  famous  objective  of 
N.A.  1*6  is  by  no  means  too  much.  Nine-tenths  of  the  observations  for 
determining  species  can  be  made  with  an  8mm.  objective  in  combination 
with  a  series  of  compensating  eye-pieces,  particularly  No.  8  and  18. 
We  consider  that  this  objective  is  the  best  that  modem  optics  have  produced 
for  all  kinds  of  ordinary  work.  An  experienced  eye  can  easily,  with  its 
aid,  detect  the  bacillus  tuberculosis. 

My  work  on  the  Microscope  (')  affords  all  necessary  information  on  the 
subject. 

(*)  English  Editioiii  London.  1893,  pp.  101-102,  44-57.  etc 
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Acmsory  Apparatus. — ^There  is  little  that  need  be  said  about  accessory 
apparatus,  as  it  is  such  as  is  generally  employed  by  microscopists.  A 
heliostat  is  sometimes  useful  for  observation  in  monochromatic  light  and 
for  photo-micrography.  Reference  will  hereafter  be  made  to  the  camera 
lucida  and  also  to  microscopical  preparations. 

§  3.  Drawing  and  Determining  the  Species  of  Diatoms. 

A  careful  determination  of  any  diatom  is  impossible  without  previously 
making  a  good  drawing  of  it  It  is  only  by  comparing  this  drawing  with 
those  published  by  various  authors  that  any  given  form  can  be  studied 
The  diatomist  therefore  ought  to  have  at  all  times  the  camera  ludda 
ready  at  his  side.  I  have  tried  every  apparatus  of  this  kind,  but  for 
working  with  ease  I  know  of  none  which  can  compare  with  the  camera 
lucida  for  an  inclined  microscope  as  constructed  some  years  ago  by 
Mr.  A.  Nachet  (').  This  apparatus  resolves  the  most  delicate  details 
without  any  part  becoming  deformed^  but  the  plane  of  the  paper  on 
which  the  drawing  is  made  should  be  parallel  to  the  surface  of  the 
prism  to  which  the  eye  is  applied.  In  drawing  diatoms,  hard  pencils 
(such  as  Gilbert's  No.  5)  should  be  used,  and  they  should  be  veiy 
finely  pointed,  otherwise  it  would  be  quite  impossible  to  represent  very 
close   stride  sufficiently  near  to  one  another  without  confusion. 

It  is  essential  that  all  drawings  should  be  of  the  same  magnification, 
which  should  be  sufficiently  laige  to  reproduce  delicate  details.  All  the 
drawings  in  the  Atlas  to  my  Synopsis  des  Diatomtes  de  Belgique  were 
drawn  to  900  diameters  and  reduced  by  photography  to  600.  This 
magnification  was  not  chosen  at  random.  I  fixed  upon  it  in  order  that 
my  drawings  should  bear  comparison  with  those  of  previous  good 
authors,  such  as  William  Smith,  Greville,  Gregory,  &a,  whose  figures 
were  made  at  400  diameters ;  mine  are  therefore  half  as  large  again  as 
the  figures  of  W.  Smith  and  the  other  authors  previously  mentioned. 

It  is  to  be  regretted  that  Dr.  Adolph  Schmidt  has  used  so  arbitrary 
a  magnification  as  660  for  his  Diatom  Atlas. 

In  the  present  state  of  the  science  a  magnification  of  400  diameters  is 
no  longer  sufficient  for  an  original  drawing,  and  as  far  as  possible  all 
drawings  should  be  900  diameters,  while  certain  details  even  require 
double  that  amplification. 

In  the  present  work  the  drawings  of  Genera  have  been  made  at  900 
diameters,  and  wherever  possible  have  been  reduced  to  600.    With  regard 


( > )  The  Microscope :  English  Edition,  London,  1893,  pp.  90^3. 
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to  the  drawing  of  Species  the  original  designs  have  in  the  same  way 
been  made  at  900  diameters,  and  have  been  reduced  by  photot3rpe  to 
406  diameters  in  order  to  diminish  the  expense  and  so  render  the  work 
available  for  a  very  large  number  of  observers.  The  figures  of  this 
work  will  therefore  often  be  improved  by  the  use  of  a  magnifying  glass. 

§  4.  Collecting  Diatoms. 
A. — Collecting  Inland. 

Diatoms  are  to  be  found  distributed  everywhere ;  whatever  water- 
course may  be  explored  our  researches  are  almost  certain  to  be  rewarded ; 
the  smallest  ditch,  the  smallest  pool,  provided  the  water  is  not  stagnant, 
contains  diatoms  in  greater  or  less  numbers.  Moreover  they  accumulate 
in  prodigious  manner.  It  is  by  reason  of  this  fact  that  at  different  times 
I  have  found  the  bottom  of  the  immense  harbour  basin  of  Blankenbeige 
entirely  covered  over  with  a  thick  deposit  of  diatoms,  principally 
consisting  of   Fleurosigma. 

When  starting  in  search  of  diatoms,  certain  necessary  collecting  instru- 
ments and  appropriate  vessels  to  contain  the  gatherings  must  naturally 
be  got  ready.  The  following  is  a  list  of  the  articles  which  a  diatomist  may 
take  with  advantage  on  his  excursions  : 

The  principal  article  is  a  leather  bag  fitted  with  a  strap;  this  is 
carried  over  the  shoulder  and  under  the  arm.  The  bag  should  con- 
tain a  sufficient  number  of  pockets  to  carry  a  dozen  wide  necked  bottles  of 
say  20Z.  capacity,  a  smaller  leather  case  containing  six  large  phials  with  wide 
necks,  holding  about  i  oz.  a  piece,  each  phial  fitting  into  a  pocket;  in 
the  country  this  case  is  carried  in  the  pocket  of  the  overcoat 

Next  comes  a  box  containing  some  small  tubes  and  a  camel's  hair  pencil 
for  painting  off  pure  gatherings,  or  avoiding  the  inconvenience  of  bringing 
home  a  larger  quantity  of  material. 

In  addition  to  the  bottles  and  the  tubes,  some  pieces  of  gutta-percha 
paper  or  waterproof  macintosh  cloth,  nine  inches  square,  are  very  useful 
to  wrap  up  algae,  masses  of  confervae,  and  other  diatom-yielding  plants; 
these  are  made  up  into  bundles,  after  slightly  pressing  out  part  of  the 
water.  These  bundles  are  kept  from  unfolding  by  an  elastic  ring,  and 
are  put  at  once  into  the  bag.  For  scraping  the  surface  of  mud,  such 
as  alluvia,  the  sides  of  jetties,  &c.,  the  writer  uses  a  copper  spoon  with 
a  screw  clamp  to  fasten  to  the  end  of  a  walking-stick  when  used.  On 
one  side  of  the  neck  of  the  spoon  is  rivetted  a  small  knife  blade, 
which  forms  a  convenient  means  of  cutting  away  portions  of  aquatic 
plants  covered  with  diatoms  and  lifting  them  out  of  the  water. 
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The  only  lens  necessary  to  a  diatomist  when  out  collecting  is  a 
Coddington,  but  the  writer  has  found  a  small  compound  hand  micro- 
scope very  useful  occasionally.  This,  with  some  slips  of  glass,  are  carried 
in  a  separate  compartment  in  the  leather  sachel. 

For  some  time  past  we  have  used  with  advantage  a  small  pocket 
microscope,  sold  by  £.  Thum,  of  Leipzig,  and  which  he  has  named  an 
Aigensucher. 

This  instrument  is  in  the  form  of  a  tube,  5  or  6  centimetres  (2  inches) 
in  length  by  3  centimetres  broad.  This  tube  carries  at  the  upper  end 
the  magnifying  apparatus,  which  consists  of  a  doublet,  under  which 
can  be  placed  two  glass  slips  sliding  in  a  groove  and  held  in  position 
by  a  spiral  spring.  The  diatoms  are  placed  on  one  of  the  slips  and 
can  be  covered  over  by  the  other. 

This  little  apparatus,  which  is  very  convenient,  can  be  furnished  with 
interchangeable  doublets,  so  as  to  give  different  magnifications  varying 
from  50  to  200  diameters. 

Now  that  we  are  equipped  and  ready  to  start,  the  question  arises, 
where  shall  we  go  in  search  of  diatoms  ? 

In  1872  there  was  published  in  the  Lens  of  Chicago  (')  an  article 
copied  from  the  Intellectual  Observer^  (')  entitled  "  Where  to  search  for 
Diatoms.^ 

This  article  gives  very  valuable  information  to  the  young  diatomist, 
and  we  believe  that  we  cannot  do  better  than  reproduce  the  greater  part 
of  it  :— 

*'A  knowledge  of  the  most  likely  places  to  look  for  Diatomacee 
is  only  to  be  gained  after  some  experience,  and  it  is  the  wish  of  the 
writer  to  give  the  result  of  his  experience  in  the  matter,  which  has 
induced  him  to  pen  these  lines.  In  mentioning  the  various  species 
of  Diatomacese  in  connection  with  given  habitats  and  localities,  it  may 
be  as  well  to  say  that  the  writer  has,  in  most  cases,  found  the  species 
named  in  such  localities;  not  necessarily  in  one  particular  district,  but 
at  various  times  and  in  different  parts  of   the  country. 

*'  We  will  now  suppose  the  collectors  are  commencing  their  imaginary 
collecting  tour^  and,  before  leaving  the  town,  let  us  take  a  stroll  round 
the  docks,  for  here  we  may  meet  with  material  in  places  where  such 
might  be  the  least  expected.  For  instance,  let  us  examine  the  logs  of 
Baltic    or   American    timber   as    they-  come    from    the    vessels.      If  the 


(«)  The  I^ns  (1872).  i.,  pp.  106-116. 

(•)  Intellectual  Observer  (187a),  i.,  pp.  190-199. 
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timber  has  remained  for  any  length  of  time  afloat  before  shipping, 
the  logs  are  almost  sure  to  have  traces  of  Confen^  either  fresh  water 
or  marine,  growing  on  them,  and  these,  on  being  carefully  scraped  ofi; 
will,  in  all  probability,  yield  diatoms  to  reward  the  collector.  Some  of 
the  logs  from  the  St  lawrence  or  the  Ottawa  will  yield  us  American 
forms,  while  logs  from  Dantzig  will  give  us  interesting  gatherings  from 
the  Vistula  and  the  interior  of   Poland. 

''Should  a  vessel  be  unloading  "Kaurie  spars'*  from  New  Zealand, 
or  some  of  those  gigantic  ''sticks"  which  have  lately  been  imported 
from  Vancouver's  Island,  we  may  probably  be  rewarded  by  finding 
beautiful  Antipodean  forms  of  Diatomaceae  on  the  former,  and  the 
exquisite  Arachnoidiscus  or  Triceratium  WilkesU  from  the  latter— perhaps 
even   Auiacodiscus   Oregonus. 

"Let  us  not  go  past  these  mahogany  logs  landing  from  Mexico  or 
Honduras,  as  the  case  may  be,  without  casting  an  eye  over  them,  for 
these  may  have  been  rafted  for  some  time  in  the  sea  before  ship- 
ment, or  may  have  brought  down  new  or  little  known  forms  from  the 
interior  of  Central  America.  Here,  on  the  first  log  we  examine,  is  a 
copious  incrustation  of  a  form  either  identical  with  or  closely  allied  to 
Mdosira  nummuloides^  abundant  likewise  in  our  docks.  The  gathering 
is  so  copious  that  it  foirly  glistens  in  the  sun. 

"Let  us  also  scrape  away  some  of  the  shelly  incrustation  of  Baianus^ 
which  completely  covers  some  of  the  logs,  for  possibly  among  this  we 
may  find  that  exquisite  American  form  Terpsinoi  musua,  so  calledi  I 
suppose,  from  the  costs  appearing  like  so  many  musical    notes. 

^Here  are  some  fishermen  just  coming  in.  Let  us  examine  their 
nets,  for  these  men  are  trawlers,  and  have  been  fishing  in  deep  water, 
and  the  meshes  of  their  nets  may  still  have  diatom-bearing  Algse 
attached  to  them.  On  such  Alg»  we  may  probably  find  Jihabdonema 
areuaiuM  or  Adriatkum^  Grammatophora  serpentina  and  marina^  with 
species  of  parasitic  Synedras;  possibly  the  singular  Synedra  undulata 
may  reward  our  search. 

"Some  of  the  oyster  shells  from  deep  water  are  worth  examin- 
ing for  marine  Algse,  or,  what  is  even  better,  the  greenish,  leathery- 
looking  ascidians  attached  to  them.  The  asddians  are  regular  feeders 
on  diatoms,  and  their  stomach  contents  often  yield  a  rich  harvest  of 
deep-water  forms  difficult  to  obtain  in  any  other  way.  Perhaps  we 
may  be  securing  the  rare  BiddulpMa  regina^  at  any  rate  Biddulphia 
BaiUyii  *and  aurita.  We  will  take  some  for  future  examination,  for 
the  curious  RhtMOsoUma    styUJarmis  is  almost  sure  to  be  there. 
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''Let  US  Step  into  a  boat  and  examine  that  ship's  bottom  and 
sides,  which  look  so  brown  with  a  growth  of  conferva  and  barnacles. 
Here  the  spoon  becomes  of  use.  Scrape  very  gently  where  the 
deposit  is  the  darkest  in  color,  and  let  us  see  what  we  have  got — 
Achnanihes  langipes  and  brevipes  in  abundance.  These  are  common 
enough  elsewhere  in  the  timber  ponds,  so  we  will  only  secure  the 
little  thing  in  zigzag  filaments,  for  this  is  probably  Diaioma  hyoHnum^ 
or,   perhaps,  the  rare  Hyaiosira  delicaiula. 

''Is  it  not  singular  that  such  delicate  filaments,  hanging  together  by 
the  angles  of  the  frustules,  should  be  able  to  withstand  the  rushing  of 
the  vessel  through  the  water  during  the  long  voyage  she  has  just  com- 
pleted ? 

"The  ballast-heap  must  not  be  passed  without  examining.  Here  are 
stones  densely  covered  with  marine  Algae  and  Corallines,  which  we  will 
scrape  off  and  store  away  for  after-examination.  Bidduiphia  pukhella^ 
Atnphiietras^  Grammatoph^a  serpentina^  or  possibly  some  of  the  beautiful 
foreign  species  of  AuJacodiscus^  may  reward  our  trouble,  for  this  ballast 
is  brought  from  all  parts  of  the  world.  The  only  matter  of  r^;ret  is 
the  difficulty  in  ascertaining  the  exact  localities. 

"Let  us  now  take  some  of  the  Zostera  which  is  being  landed  on 
the  quay  in  large  bales;  it  is  extensively  imported  from  the  Baltic  as 
Uiva  marina^  for  stuffing  chairs  and  mattresses.  Cocconeis  satteUum  and 
diaphana^  with  EpUhemia  and  a  medley  of  other  forms,  are  generally 
found  parasitic  on  the  Zostera,  and  may  be  easily  separated  by  macera- 
tion in  weak  acid. 

"But  what  are  those  brown  bundles  landing  from  the  steamer? 
These  are  "Dutch  rushes,"  for  coopers'  purposes  and  chair-bottoms,  and 
are  well  worth  examining,  for,  growing  as  they  do  in  brackish  water 
in  Holland,  the  sheath  at  the  base  is  often  completely  coated  with 
diatomsi  Cosdnodiscus  subtiUs,  for  instance,  with  other  good  things^  such 
as  Eupodiseus  argus  and   Triuratium  favus. 

"  Nor  must  we  pass  these  cargoes  of  bones  dischargmg  into  lighters. 
See^  some  of  the  larger  bones  have  evidently  been  lying  in  the  water 
some  time,  for  they  are  covered  with  a  green  incrustation.  Let  us 
scrape  away  the  incrustation,  for  we  may  find  among  it  the  fine  Synedra 
crystaUina  or  undulata,  together  with  valves  of  Cosdnodiscus  and  Eupodiseus. 
Many  good  gatherings  have  been  procured  from  this  source,  especially 
from  cargoes  coming  from  Constantinople,  Smyrna,  and  the  BUdc  Sea. 
"Ask  this  sailor  if  he  has  any  foreign  shells  still  in  the  rough  state; 
if  he  has  any  for  sale,  they  are   certainly  worth  securing  for  the  small 
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A^se  and  CondUnes  found  growing  on  them.  These,  on  being  cleaned, 
often  yidd  q>lendid  results.  Many  of  the  most  beautiful  and  rare 
q)ecies  of  Campyloiiscus  have  been  obtained  from  this  source.  The 
CaKfomian  Haliotus  shell  is  almost  certain  to  yield  the  fine  Aulatodiscus 
On^pMUSf  Arachmftdiscus^  Hyalodiscus  cervinus^  and  Biidulpkia  Roptri\ 
while  the  Haiiotus  from  New  Zealand  will  probably  furnish  the  rare 
Aulaafdisois  Beeverim  and  Macratanus. 

''The  West  Indian  Strombus  shells  invariably  yield  beautiful  forms, 
such  as  CampyMiscus  eccUsiamiS^  ambiguus  and  imperialis, 

''Vessels  with  guano  are  worth  visiting.  The  Peruvian  guano,  when 
pnq)eriy  prepared,  yidds  the  magnificent  Astrrolampras  and  Aulacodiscus 
siobir ;  while  the  Bolivian  is  even  richer  in  fine  things,  such  as  the 
superb  AukuoiUcus  formosus  and  Cofnbm.  Califomian  guano  yields, 
among  an  infinite  variety  of  forms,  many  of  great  beauty  and  rarity, 
such  as  Aulacodiscus  margaritaaus  and  Biddulphia  Tuomeyiu  Algoa  Bay 
is  firequently  rich  in  AuUuodiscus  Fetersu\  and  finally,  the  Ichaboe 
guano,  EupocHscus  Bhnnbergii^  and  other  good  things. 

"The  old  mooring  anchors  and  cables,  which  are  now  lying  on  the 
quay,  are  covered  with  a  marine  incrustation,  which,  on  examination, 
will  be  found  deserving  of  notice. 

"We  will  now  take  a  stroll  towards  the  timber  ponds,  where  the 
timber  often  remains  afloat  for  years.  Here  we  see  ample  traces  of 
the  objects  of  our  search.  The  sides  of  the  logs  seem  quite  covered 
with  a  tangled  mass  of  the  filamentous  forms  ;  but  before  we  bottle 
up  any  of  them,  let  us  collect  with  the  spoon  some  of  the  brown 
pdlide  which  covers  the  surface  of  the  water.  This  proves  to  be  a 
very  pure  gathering  of  Amphiprora  consiruia.  Then  let  us  collect  some 
of  the  green  Uh»a  and  Enteromorpha^  growing  on  the  sides  of  the  timber, 
which  seems  so  brown  and  furry.  With  the  Coddington  lens  we  find 
the  brown  tint  is  owing  to  a  dense  parasitic  growth  of  Achnanihes 
hngipis  and  brevipa.  The  long  brown  filaments  are  principally  Melosira 
nummuUndes  and  Bcrrerii^  with  Schizonema  crucigerum  and  Dilheynii^ 
mixed  with  BadUaria  paradoxa^  shooting  into  long  filaments,  then 
suddenly  retreating  until  the  filament  is  closed  again,  one  frustule 
sliding  past  the  other  in  a  most  marvellous  manner.  By  the  way, 
this  spedes  will  live,  and  even  thrive,  quite  well  in  perfectly  fresh 
water.  Mixed  with  the  Badliariaf  we  find  Niitschia  Signta^  and  other 
free  fcmns. 

"The  wooden  piers  running  out  into  the  river  are  brown,  with  a 
coverii^   of   Hommocladia    sifmcidia^  Pinnuktria  fohnsanii^  and  NavUula 
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ellipsis.  On  another  wooden  breakwater  we  find  PUurosigma  sMlprum 
and  Navicula  mutica. 

'<  Leaving  the  immediate  vicinity  of  the  docks,  we  come  to  a  maze 
of  ditches,  to  which  the  salt  water  has  access  during  spring  tides,  and 
these  ditches  are  often  very  rich  in  Diatomacese.  Let  us  commence 
operations  here  by  collecting  this  brown  covering  from  the  mud.  Here 
we  have  Plmrosigma  angulaium^  fasciola^  Sirigilis^  Hippocampus^  Nitzschia 
sigma^  and  Surireila  gemma.  Such  gatherings  may  afterwards  be  entirely 
cleaned  from  the  mud  by  covering  the  outside  of  the  bottle  with  black 
cloth,  and  letting  it  stand  for  some  days  in  the  sun.  The  diatoms 
by  this  time  will  have  worked  themselves  to  the  surface,  and  the  thick 
brown  layer  will  be  found  quite  free  from  impurities.  This  plan,  if 
carefully  carried  out,  rarely  fails.  The  brown  floating  scum  must  by 
no  means  be  neglected,  for  on  bottling  some  we  find  we  have  secured 
a  good  gathering  of  Pleurosigma  fasciolOy  macrum^  and  delieaiulum^  with, 
perhaps,  Navicula   ambigua^  and  other  good  things. 

"Proceeding  to  another  ditch,  we  will  lake  a  dip  from  the  mass 
of  brownish  stuff  which  coats  the  weeds.  Well,  here  indeed  is  a  capital 
haul,  for  we  have  Nitschia  bilobaia^  Brebissonit^  xivax^  with  Tryblionella 
grcuiliSf    Navicula  amphisbana^   Pinnularia  peregrina^   and   Cyprinus. 

"Further  on  we  pull  out  some  of  the  weeds  which  are  covered 
with  brown  furriness,  and  we  have  a  gathering  of  Synedra  fulgens  and 
Amphipleura  Danica\  while  on  the  mud  we  obtain  a  copious  one  of 
Slauroneis  salina^  Nitzschia  dubia  fi,  with   Navicula  niinutulcL 

''But  what  can  this  brown  hairlike  mass  be,  growing  parasitically 
on  the  reeds  and  floating  pieces  of  stick?  On  examination  it  will 
prove  to  be  pure  Melosira  Borrerii^  which  we  will  bottle  up  with 
great  satisfaction. 

''Further  on  we  come  to  a  large  lagoon,  and  And  therein  some 
plants  very  promising  in  appearance,  and  well  worth  gathering.  These 
yield  us  afterwards  a  fine  mass  of  Amphiprora  alata  and  pcUudosa^ 
Pleurosigma  strigilis.  Amphora  salina  with   Surireila  BrightwelUi. 

"Mind  how  you  step  over  this  boggy  ground,  with  the  ink4>lack 
mud,  smelling  so  unpleasantly  of  sulphuretted  hydrogen.  In  q>ite  of 
the  smell,  we  shall  probably  get  something  to  reward  us.  Collect 
carefully  the  brown  covering  from  the  mud,  and  you  may  find  Navicula 
elegans^  lununs^  Nitzschia  dubic^  Epithemia  musculus^  Amphora  affiniSf 
with  Pinnularia   Cyprinus  and  peregrina. 

"We  now  approach  the  banks  of  a  canal,  into  which  the  brackish 
water    sometimes    gains    access.       Let    us    hook    out    some    of     the 
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PotamogiUm  and  other  weeds.  Well  done  1  we  have  here  something 
that  will  reward  us  for  our  fatigue.  Examine  it  with  the  Coddington; 
the  circular  discs  are  valves  of  the  rare  Cyclotella  punctata.  Mixed 
with  these  we  find  Campylodiscus  cribrosus^  Bacillaria  paradoxa^  with  a 
host  of  other  both  fresh  and  salt-water  forms. 

"With  the  tweezers  let  us  now  carefully  pull  off  some  of  the  brown 
tufts  growing  on  the  clay  banks  of  the  river.  This  looks  like  some 
stunted  Conferva.  On  examination  with  the  lens,  the  filaments  are 
found  crowded  with  rows  of  little  sigmoid  things,  for  all  the  world 
like  miniature  specimens  of  Pleurosigma  Baiticum,  This  is  a  prize 
again,  being  no  other  than  the  rare   Coiletomma  eximium. 

"Leaving  this  locality,  let  us  proceed  a  few  miles  down  the  river 
towards  its  embouchure,  and  where  the  water  is  Salter.  Being  low  tide, 
we  see  for  miles  the  mud  is  colored  of  a  dark  chocolate-brown  tint, 
owing  to  the  presence  of  millions  of  Navicula  /innerii.  In  the  large 
lagoon  formed  by  the  salt  water  getting  over  the  embankment  during 
spring  tides,  we  shall  probably  find  an  abundance  of  good  things; 
among  these  many  of  the  filamentous  ScAtMOPiemas,  RhipidiphoraSy  and 
FoJaspheniaSy  and  even  Licmophora  flabeltata.  Proceeding  even  further 
down  the  river,  the  mud  gradually  disappears,  sand  takes  its  place,  and 
afterwards  we  come  to  the  open  sea  where  the  coast  is  in  places 
guarded  by  rocks.  Here  is  a  fine  field  for  the  purely  marine  forms. 
Let  us  gather  some  of  the  wiry  green  tufts  of  Ciadophora  rupestris^  one 
of  the  best  of  the  diatom-bearing  Algae.  The  tips  of  the  Cladophora 
are  quite  brown  with  a  parasitic  growth  of  Grammatophara  marina  and 
madienta^  together  with  Rhabdonema  arcuatum^  CocameU  scuteilum^  and 
Gomphonema  matina.  On  the  other  Algae,  growing  among  the  rocks, 
we  find  masses  of  Podosphema^  and  perhaps  the  easily-overlooked  Hyah- 
sira  delicaiula.  The  brown  hairlike  mass  floating  about,  but  attached  to 
the  stones,  is  Fragilaria  striatula^  and  some  of  the  filamentous  Sckito-. 
nemos. 

"In  the  rocky  pools  left  by  the  tide  are  some  masses  of  Coraiina 
offidnaliiy  growing  in  dense  tufts.  This  Alga  is  an  excellent  diatom-trap, 
collecting  the  floating  frustules  among  its  tangled  branches.  We  must, 
therefore,  select  a  good  stock  of  the  Coralline,  lifting  it  out  of  the 
water  with  as  little  violence  as  possible,  for  fear  of  washing  off  the  diatoms. 

"Washing  afterwards  in  acidubted  water  will  liberate  the  frustules, 
and  then  we  have  probably  a  fine  gathering  of  the  beautiful  Eupodisois 
RaI/sU\  with  Eupodiscus  subtiiis ;  perhaps  also  AmpMprara  lepidopttra^ 
and  other  good  forms. 
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'^'fhe  sand  in  sheltered  places,  yon  will  observe,  b  browa  in  the 
hollows  of  the  ripple-marks.  This  is  caused  by  millions  of  diatomaceous 
frustules,  and  we  must  by  all  means  take  home  a  good  store  of  the 
brown  sand,  which  by  washing  easily  yields  up  its  riches. 

^Having  spent  so  much  time  on  the  marine  and  brackish-water 
gatherings,  let  us  turn  inland  and  proceed  where  the  tide  ceases  to 
have  any  influence.  To  make  sure  of  this,  we  will  take  the  rails  and 
go  to  the  rocky  hills  some  ten  miles  distant  Having  arrived  there,  let 
us  examine,  in  the  first  place,  this  rocky  streamlet,  for  I  see  traces  of 
a  brownish  covering  on  the  stones,  and  abo  some  pretty  long  streamers, 
lift  the  filaments  out  gently,  or  you  will  get  little  into  the  bottle. 
On  examination  at  home  you  will  probably  detect  OdonHdium  mesodcn^ 
Himantidium  undalaium  and  A  rats,  with  Tabel/aria  ftnestraia  and  flocadota. 

'*  Proceeding  a  little  further,  we  come  to  a  little  water-fiadl  trickling 
down  the  surface  of  the  rock  and  gradually  finding  its  way  to  the  stream. 
The  brown,  velvety  covering  on  the  stones  looks  very  promising  for  our 
purpose,  and,  if  I  mistake  not,  we  shall  be  well  rewarded  for  our 
trouble  in  carefully  collecting  a  bottleful  of  the  material,  for  we  have 
a  good  gathering  of  the  beautiful  Gomphomma  gtniinaUitn  and  vemirico- 
sum  mixed  with  the  minute  Acnanthidium  lineare.  The  brown  mass 
completely  covering  the  stones  in  the  bed  of  the  stream  is  Coctonema 
lanceoiatumy  not  often   found  so  pure. 

''Let  us  see  what  causes  the  green  colour  on  the  surface  of  the  mud 
in  the  roadside  puddle.  Ah,  this  is  indeed  a  treasure!  for  it  b 
seldom  that  Numcula  cuspidata  occurs  as  perfectly  free  from  mixtures. 
The  green  colour  b  also  remarkable,  being  so  different  firom  the  usual 
brown  endochrome  of  most  diatoms. 

''Here  b  another  roadside  puddle  left  by  the  recent  rain;  and  see 
what  a  brown  coating  has  grown  at  the  bottom  in  so  short  a  time.  At 
any  rate,  we  have  here  Diaioniacea  in  abundance,'  though  small  in  sixe, 
probably  NUtschia  palea  ^Xi<A.  Pinnularia  pygnicuu 

"Proceeding  further  inland,  we  are  supposed  to  be  passing  a  water- 
mill;  and,  as  the  mill-race  b  covered  with  confervoid  growths,  let  us 
examine  some  of  the  coating  from  the  wooden  aqueduct  The  brown 
streamers  are  in  all  probability  Diatoma  tmfgare  zxA  elongatum^  and  the 
beautiful  stellate  form  b  the  local  Asterionella  fcrmosa^  which,  by  the 
way,  seems  to  select  its  habitat  always  in  some  out-of-the-way  place» 
such  as  the  present  one  in  the  mill  aqueduct,  water  tanks  and  reservoirs. 

"Having  climbed  up  some  distance  on  the  hillsides,  let  us  collect 
some  of  the  weeds  from  the    sides    of   the    boggy   pool,   for    in    todi 
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localities  we  may  expect  to  find  some  of  the  rarer  alpine  forms,  Navi- 
€ula  rhcmboideSy  obiusa^  PinnularU  diotrgtns^  laia^  and  Alpina^  for 
instance.  The  pale-green  flocculent  mass  growing  in  quantities  like  a 
conferva  is  well  worth  collecting,  for  it  is  a  pure  gathering  of  TabeUaria 
fioiculosa  and  Jenesiraia. 

''  In  tramping  over  this  quaking  bog,  it  is  well  to  roll  up  a  bundle 
of  the  Sfkagnumy  for  on  afterwards  squeezing  out  the  water  we  may  be 
rewarded  by  finding  some  of  the  rarer  species  of  Pinnularia  such  as 
hemiptera  and  Alpina. 

''Before  leaving  this  rocky  part  of  the  country  for  the  flat  country 
bdow,  let  us  scrape  some  of  the  brown  mucus  from  the  face  of  the 
dripping  rocks,  for  it  will  probably  yield  such  forms  as  Epithemia^ 
Cocconeis   Thwaitsii^  Navumia  trinodis^   Denticula  sinuata^   &c 

''The  weather  being  warm,  we  will  quench  our  thirst  at  the  little 
spring  in  the  cavern-like  hollow  in  the  rocky  roadside.  Observe,  the 
roof  of  the  litde  cavern  is  quite  covered  with  a  chocolate-brown  mass, 
which  feels  rough  and  gritty  to  the  fingers.  Here  is  a  splendid  and 
pure  gathering  of  Orthonra  artnaria^  and  I  recommend  you  to  take  a 
good  store  of  it  away  with  you,  for  it  is  seldom  one  finds  this  fine 
form  so  pure  and  unmixed 

"Proceeding  towards  the  low  country,  let  us  take  a  scrape  from  the 
side  of  this  horse-trough,  for  it  is  quite  brown.  It  is  well  wc  have 
done  so,  for  it  is  a  nice  pure  gathering  of  CycloteUa  optrculata  and 
Pinnularia  pygmaa. 

"Passing  a  little  further  on,  we  come  to  a  clump  of  ash  trees, 
with  a  crop  of  moss  growing  on  their  trunks.  Perhaps  you  may  smile 
when  I  proceed  to  peel  off  this  moss  and  store  it  away  in  a  bundle 
in  my  satchel  On  washing  the  moss  afterwards,  however,  I  may  be 
rewarded  with  some  of  our  most  local  and  rare  species,  viz.,  Orthosira 
mirabUiSy  mixed  with  Navicula  tumida^  Pinnularia  borealis^  and  Ortho- 
sira spinosa. 

"Having  secured  a  bundle  of  moss  from  the  tree-trunks,  we  will 
take  another  from  the  roof  of  this  old  thatched  cottage,  the  north  side 
of  which  is  quite  carpeted  with  beauHlul  green  moss.  This  will  pro- 
bably yield  Nilzuhia  Amphioxys  and  Pinnularia  bartalis. 

"The  white-colored  stratum  of  earth  exposed  in  the  cutting  on  the 
roadside  must  now  be  examined,  for  it  is  probably  a  deposit  of  fossil 
diatomaceous  earth;  in  which  case  a  large  piece  must  be  secured. 

"These  fossil  deposits  are  generally  composed  of  a  compact  mass  of 
Diatomacese  of  recent  as  well  as  extinct  species.     The  deposit  we  are 
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at  present  examining  is  sevend  feet  thick,  and  has  at  some  remote 
period  formed  the  bed  of  a  lake,  the  diatoms  accumulating  at  the 
bottom  until  the  present  thickness  was  attained.  You  will  observe  that 
the  endochrome  has  been  removed  by  long  rotting,  and  the  entire 
mass  is  now  composed  of  the  pure  white  siliceous  valves.  Pray  also 
observe  that  this  richness  in  silex  suits  the  cereal  crops  growing  over 
it,  but  does  not  seem  to  furnish  much  nutriment  to  the  potatoes  and 
turnips. 

"The  adjacent  peat-beds  may  also  be  examined,  for  frequently  rare 
Diatomaceae  are  found  in  the  turf  which  is  cut  for  fiieL 

"The  dark,  hairlike  mass  growing  on  the  wood-work  of  this  sluice- 
gate is  a  nice  pure  gathering  of  Schitonema  negledum^  the  frustules 
arranged  in  regular  rows  in  the  interior  of  the  long  filaments. 

"Before  leaving  this  pond,  let  us  pull  out  a  mass  of  the  Myruh 
phyllum^  which  seems  rusty  in  color.  Well !  here  is  a  medley  of  forms, 
but  the.  gathering  is  worth  bottling  up,  owing  to  the  abundance  of 
Amphipkura  ptHucida. 

"  The  dear  ditch  by  the  roadside  is  a  likely  place  for  such  forms 
as  PUurosigma  tUtenuatum^  SpenceHi\  and  lacustre^  Nitzschia  linearis  and 
tenuis^   Surirella  avatOy  Navicula  elliptica  and   Cymbtlla  maculata. 

"The  yellow  mass  attached  to  plants  a  little  further  on  is  CyclottUa 
opercuiattif  Amphora  ovaliSy  and  Nltzschia  sigmoidea^  while  the  brown 
covering  on  the  Anacharis  is  Gomphonema  teneUum^  dichotomum^  and 
curtHUum,  The  stones  in  the  running  beck,  issuing  from  the  clear  spring 
close  by,  are  covered  with  long,  yellowish-brown  streamers,  which  are 
well  worth  collecting.  Take  them  out  very  gently,  for  they  are  very 
fragile,  and  likely  to  drop  again  into  the  water.  The  species  is  the 
beautiful  Aferidion  cirailare^   with   Mdosira  varians. 

At  the  bubbling  spring  itself,  which  forms  the  head  of  the  streamlet, 
the  sand,  which  is  tossed  and  heaved  about  by  the  ascending  water, 
seems  tinted  of  a  brown  color.  Let  us  secure  some  of  the  sand,  when 
we  shall  find  the  brown  color  is  caused  by  a  dense  parasitic  growth 
of  Odoniidium  Harrisomi  quite    pure. 

"Farther  on  the  dark  brown  streamers  must  be  collected,  for  here 
are  two  species  of  Fragilaria^  captuina  and  vinscens  mixed  with  Dia- 
toma  elongatum.  The  stones  and  aquatic  plants  are  likewise  covered 
with  a  dense  brown  coating  of  Synedra  radians  and  ulna^  species  found 
in  almost  every  dear  water  ditch. 

"The  boggy  place  where  the  plants  are  coated  with  a  yellow  coat- 
ing of  the  oxid«.  of  iroui  is  not  to  be  passed  without  collecting  a  little 
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of  this  light  flocculent  surface  mud.  This  will  be  almost  sure  to  )ield 
some  fine  diatoms,  such  as  Campylodiscus  spiralis^  Pinnularia  nobilu 
Siauronds  JPkaniwUerpH^  Surirella  spkmUda^  and   Cytnatopkura  soUa. 

"Here  we  must  finish  our  da/s  work,  having  arrived  at  the  railway 
station,  from  whence  we  proceed  home  with  our  treasures.  The  work 
of  collecting  has  been  finished,  yet  much  remains  to  be  done  before  the 
material  is  cleansed  and  mounted  on  slides  for  microscopical  investigation. 

''Let  us  hope  our  fatigue  has  not  been  in  vain,  but  that  the  store 
of  riches  we  have  collected  together  will  furnish  us  with  ample  material 
for  much  interesting  study  and  instruction." 

j9.— Marine  and  Pelagic  Collections. 

To  obtain  an  exhaustive  knowledge  of  diatoms,  it  will  not  be 
sufficient  to  study  those  forms  only  which  are  met  with  in  streams,  on 
the  banks  of  rivers,  and  on  the  sea  shore,  for  in  that  case  our  knowledge 
of  them  would  be  very  incomplete  indeed ;  but  we  must  also  examine  all 
fossil  deposits  as  well  as  marine  and  pelagic  diatoms. 

It  is  in  fact,  just  as  important  to  obtain  forms  which  are  found  at  the 
bottom  of  the  sea  as  those  which  float  just  under  water  or  on  the  sur^ce 
of  the  ocean  and  the  mouths  of  large  rivers.  It  is  only  of  late  years  that 
it  has  been  discovered  how  numerous  are  these  floating  forms  to  which 
the  name  Pelagic  diatoms  (')  has  been  given,  and  how  much  they  vary 
according  to  the  seasons  and  under  the  influence  of  currents  and  other 
causes  which  have  not  yet  been  completely  ascertained. 

For  the  last  eight  years  I  have  specially  devoted  myself  to  the  study 
of  marine  and  pelagic  forms,  and  have  made  hundreds  of  gatherings  of 
them,  and  for  this  purpose  I  have  used  my  steam  yachts  "Nautilus" 
and  "  Suzon."  The  former  is  specially  constructed  for  exploring  the  upper 
Scheldt;  it  is  a  flat-bottomed  paddle-boat,  and  by  reason  of  its  small 
draught  and  the  special  form  of  its  keel  it  can  navigate  shallow  water 
with  impunity.  I  have  used  this  jracht  most  frequently  in  making  gatherings 
in  the  upper  Scheldt  between  Ghent  and  Saftingen,  while  the  "Suzon"  (') 
has  been  used  for  the  lower  part  of  the  river  and  the  North  Sea. 


(>)  It  woukL  be  better  to  describe  these  diatoms  as  FiooHng,  or  Wandiring,  The  Germans 
use  the  word  '*  Plankton  "  (from  irXaycr^c— wandering,  roaming)  to  denote  all  living  organisms 
wfaidi  are  displaced  in  this  way  mider  the  influence  of  currents,  &c. 

(•)  The  "Soaon"  comes  from  the  shipyard  of  Messrs.  Watkins  and  Co.,  of  London,  who 
are  considered  among  the  most  skilful  yacht-builders  in  England.  The  *'  Suzon "  is  con- 
structed entirdy  of  teak  wood,  having  a  draught  of  6ft.  Its  length  is  60ft..  and  breadth  ix|ft. 
Being  very  narrow  and  fitted  with  powerful  machinery  it  can,  when  running  with  the  tide, 
make  nearly  zi  knots,  and  can  carry  coal  to  last  eight  days. 
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Special  apparatus  is  required  for  collecting  marine  and  pelagic  forms. 
My  own  is  very  simple,  but  in  spite  of  its  extreme  simplicity  it  has, 
nevertheless,  proved  hitherto  sufficient  in  all  my  expeditions,  and  I  do 
not  think  that  anything  further  is  necessary. 

My  apparatus  consists  essentially  of  a  grapnel  hook  and  a  series  of 
nets  (Frontispiece,  figs.  A — E). 

The  hook  has  three  barbed  ends,  and  is  attached  to  a  long  cord. 
This  is  used  to  secure  or  draw  in  any  algae  which  may  be  seen  floating 
about,  or  which  may  be  found  on  the  banks  of  rivers  or  shallow  bottoms. 
It  is  also  trailed  behind  the  boat,  and  so  drags  along  the  algae  and  other 
bodies  which  it.  happens  to  catch  hold  of  at  the  bottom  of  the  sea  or 
river. 

The  nets  are  of  four  kinds  : — 

I.  A  bottom  net  or  drag  (Frontispiece,  fig.  B). — ^The  net  is  attached  to 
a  heavy  ring  of  tinned  iron ;  its  weight  is  sufficient  to  make  it  scrape  the 
bottom,  so  that  it  collects  the  sand  and  other  bodies  over  which  it  trails. 

3.  A  sub-surface  net  (Frontispiece,  fig.  C). — In  this  the  ring  of  tinned 
iron  is  rather  lighter,  and  is,  moreover,  sustained  by  a  piece  of  cork  on 
either  side;  the  whole  is  balanced  so  as  to  be  suspended  at  about  ift 
to  3ft.  below  the  surface  of  the  water. 

3.  A  surface  net  (Frontispiece,  fig.  D). — The  upper  end  of  the  net 
consists  of  a  wooden  frame  of  square  section,  which  is  very  long.  This  fiame 
as  it  is  drawn  along  by  the  launch  floats  just  at  the  surface,  so  as  to 
collect  any  diatoms  which  may  happen  to  be  there.  This  kind  of  net,  as 
a  rule,  gathers  the  most  interesting  kinds  of  diatoms. 

To  the  firamework  of  each  of  these  nets  is  attached  a  cylindrical  bag 
made  of  very  stout  cloth,  to  which  again  is  attached  the  real  net,  which 
should  be  made  of  silk  gauze  of  the  best  quality,  such  as  is  used  for 
making  fine  silk  strainers. 

4.  An  ordinary  fishing  net. — ^This  net  is  square  and  rather  large,  with 
fairly  close  meshes,  and  is  useful  for  collecting  algae  and  shells  at  the 
bottom  of  the  sea,  which  are  so  frequently  covered  with  interesting 
diatoms. 

All  the  nets,  except  the  surface  one,  should  have  long  stout  cords 
attached  to  them,  so  that  they  may  work  well  and  overcome  a  fiiir 
amount  of  resistance. 

It  need  scarcely  be  pointed  out  that  all  gatherings  should  be  made 
against  the  current,  and  with  the  engines  eased  down  to  the  minimum, 
!>.,  so  as  only  just  to  counteract  the  current  and  so  remain  stationary,  or. 
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at  all  events,  only  make  the  slightest  headway.  Any  attempt  to  go  quicker 
is  uselessi  for  it  will  be  quite  impossible  to  obtain  gatherings,  owing  to 
the  foct  that  there  would  not  be  time  for  the  water  to  filter  through  the 
net,  and  there  is  also  a  risk  of  tearing  or  even  of  altogether  losing  the 
net  by  the  cords  getting  broken. 

From  time  to  time  the  nets  are  drawn  in  on  to  the  deck  of  the 
vessel,  and  are  carefully  washed  in  a  pail  of  water,  which  is  left  standing 
for  a  considerable  time.  After  decanting  the  supernatant  liquid,  the 
sediment  in  the  bucket  is  put  into  bottles,  which  are  then  carefully  labelled, 
to  avoid  any  subsequent  confusion. 

From  pelagic  gatherings  many  very  rare  forms  may  often  be  obtained 
in  great  abundance  which  are  only  met  with  exceptionally  in  shore  mud. 
The  following  is  a  list  of  diatoms  found  in  a  pelagic  gathering  made  at 
Hansweert,  a  maritime  portion  of  the  Scheldt,  about  31  miles  from 
Antwerp^  on  the  sand  May,  189a  : —  • 

Rhizosolenia  setigera. 
„  Shrubsoiii. 

Plagiogramma  Van  Heurdcii. 

Synedra  nitzschioides. 

Eucampia  Zodiacus. 

Chaetoceros  WighamiL 

Ditylum  Bri^^twelliL 

Biddulphia  tevis. 

Coscinodiscus  Oculus  Iridis. 
„  condnnus. 

Lithodesmium  undulatum. 

Actinoptychus  (Secondary  valve  =  Debya  insignis). 

Triceratium  Favus. 

Campylosira  C3rmbelliformis. 

Skdetonema  (Mdosira)  cosutum  (Grev.),  Grun. 
Up  to  the  present  time  we  have  only  incomplete  data  as  to  the  origin, 
the  rapidity  of  propagation,  and  the  direction  which  these  masses  of  float- 
ing diatoms  take  on  our  coasts.  It  will  depend  upon  the  littoral  currents, 
of  which  we  have  no  information,  and  on  the  sea  currents  which  give 
rise  to  the  "flow**  (')»  a  current  which  sets  out  from  the  English  Channd 
coast  along  the  Belgian  shore,  bearing  KN.K  to  N.K,  and  the  ebb  tide 
(reflux  or  descending  seaX  which  comes  down  from  N.N.E.,   and  takes  a 

(«)  Etade  tar  let  oooranto  de  la  Mer  da  Nord    par.    M.  Petit.  DirecCear   da   tcrvioe  de 
nqrdrofnipliiede  Bdgiqoe.  Aiifen,Tetttro.  189a. 
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S.W4W.  or  S.S.W4W.  direction,  and  which  is  in  part  dependent  on  the  sea 
wave  coming  from  the  north,  and  in  part  on  waters  of  the  English  Channel 
returning  again.  (') 

The  pelagic  gathering  mentioned  above,  made  during  the  (lowing  tide, 
also  shows  its  southern  origin  by  the  diatoms  of  which  it  is  composed. 

C— Collecting  from  Fossil  Deposits. 

Fossil  deposits  may  be  divided  into  marine  and  fluvial  deposits. 

Marine  deposits. — **  Gather  all  earths,"  writes  our  friend  Dr.  Arthur  M. 
Edwards,  ^of  light  colour,  varying  from  a  pure  white,  through  different 
shades  of  grey,  cream,  and  fawn  to  an  iron-rust  tint  The  texture  is  often 
friable,  and  then  looks  somewhat  like  clay,  especially  when  it  is  wet;  at 
other  times  it  is  of  a  hard  and  stony  character,  although  alwajrs  more  or 
less  porous,  and  when  soft,  of  little  weight  Collect  enough  to  make  up 
three  or  four  pounds  weight,  or,  say,  a  block  six  or  eight  inches  square, 
and,  if  possible,  at  various  depths,  because  often  these  deposits  vary  in 
character  according  to  the  depths  at  which  the  gatherings  are  made.  Every- 
thing that  can  be  ascertained  with  regard  to  their  position  and  their 
relation  to  other  beds  should  be  noted.  Also  any  fossils  contained  in 
them  or  in  the  strata  above  or  below  them;  if  they  are  not  known  they 
should  be  taken  in  order  to  fix  their  species  later.  All  specimens  should 
be  kept  carefully  separate  (not  even  permitting  them  to  come  in  contact) 
by  wrapping  each  one  in  paper,  placing  within  a  label  having  written  upon 
it  in  ink  the  exact  locality,  date  of  collection,  and  name  of  collector. 
It  is  also  desirable  that  note  should  be  made  of  the  depth  from  the 
surface  at  which  the  specimen  was  taken,  together  with  any  other  infor- 
mation that  may  be  deemed  of  interest,  as  supposed  extent  of  stratum, 
slope-upwards  towards  north,  south,  east,  or  west,  and  thickness." 

Guanos, — In  conjunction  with  marine  diatoms  we  ought  here  to  mention 
guanos  which  (as  is  well  known)  consist  of  the  excrements  of  web- 
footed  birds  found  in  warm  regions  of  the  globe,  especially  Peru,  the 
Chmcha  Island,  Bolivia,  &c.  The  birds  which  produce  guano  feed  on 
fish  and  various  marine  products,  all  of  which  contain  diatoms  or  have 
them  on  their  surface,  and  consequently  diatoms  may  often  be  found  in  these 
guanos  in  large  quantities;  by  properly  treating  such  guanos,  many  rare 
forms  can  be  obtained,  which  would  elsewhere  be  sought  for  in  vain. 
Unfortunately,  the  best  guano  deposits  are  rare,  or  becoming  so,  and 
commercial  guanos  are  so  often  adulterated. 

(«)  Ptetit,  op.  dt,  p.  54. 


CULTIYATION  OP  DUTOMS.  43 

LaeuHrine  D^osits. — ^These  deposits  are  produced  in  lakes,  ponds» 
and  rivers.  Strictly  speaking,  they  are  not  fossils  but  rather  recent 
deposits,  since  the  greater  part  of  the  diatom  forms  contained  in  them 
are  identical  with  living  species.  They,  however,  sometimes  belong  to 
the  tertiary  and  also  quartemary  periods. 

These  deposits  are  pulverulent,  and  when  dry  they  are  remarkably 
light  They  are  either  quite  white  or  grey,  according  to  the  quantity 
of  organic  matter  which  they  contain,  and  have  been  said  to  resemble 
powdered  starch.  Their  dampness  when  fresh  usually  deq>ens  their 
colour  which  becomes  lighter  as  they  dry.  These  should  be  gathered 
in  exactly  the  same  way  as  marine  deposits.  As  these  beds  are  seldom 
of  any  great  extent  (they  often  become  soon  obliterated  or  covered 
up)  it  will  be  well  to  secure  a  good  supply  of  the  material  whenever 
the  opportunity  presents  itself.  If  any  shell,  wood,  or  other  oiganic 
remains  be  found  dispersed  through  the  deposit,  or  overlying  or 
beneath  it,  they  should  also  be  collected,  and  their  position  recorded 
on  the  label. 

Deposits  of  fossil  diatoms  are  numerous,  and  are  found  in  very 
various  localities.  The  most  ancient  is  that  found  in  1878  by  Mr. 
Shrubsole^  of  Sheemess-on-Sea,  in  the  London  clay,  which  belongs  to 
the  Lower  Eocene  (Tertiary  period).  Some  of  the  diatoms  found  by 
Mr.  Shrubsole  are  encrusted  with  pyrites,  and  some  have  even  been 
transformed  into  pyrites.  The  number  of  species  found  b  rather  large, 
the  most  common  being  Couinodiscus  perforaius  (/)  and  Coscinodiscus 
minor.  (?)  (*) 

§  5.    Cultivation  of  Diatoms. 

Every  diatomist  has  at  some  time  or  another  made  diatom  cultiva- 
tions, that  is  to  say,  has  tried  to  keep  alive  the  species  which  he  has 
collected  on  his  excursions,  or  which  may  have  been  accidentally 
developed  in  the  jars  or  aquariums  of  his  laboratory.  But  the 
attempt  to  keep  any  species  alive  for  a  protracted  period  rarely  succeeds, 
and  then  only  under  certain  circumstances,  which  cannot  be  fully 
ascertained.  The  longest  cultivation,  we  believe,  which  has  hitherto 
succeeded  is  one  which  we  have  in  our  own  laboratory,  dating  back 
to  1886,  smce  which  time  some  Navkuia  didyma  and  Amphora  duplex 
have  continued  to  multiply. 


(«)  The   Diatoms   of    the    London  day,  by  W.    H.    Shrubsole,    F.G.&,  wiih  a  list    g^ 
— "  and  remarks  by  F.  Kitton.  Hon.  F.R.M.&.  J.R.M^  (i88i),  p.  381. 
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Dr.  Macchiad  published  a  note  (')  on  the  cultivation  of  diatoms  cm 
the  sand  March^  1S92,  but  this  little  work  only  contained  thecNretical 
data,  and  gave  no  predse  directions  which  could  guide  the  worker. 

On  the  other  hand,  Dr.  P.  Miquel,  whose  papers  on  the  repro- 
duction of  the  sporangial  form  have  been  previously  mentioned,  has 
published  in  Ia  Diaiomisit  and  in  the  Annales  de  Micrographies  a 
series  of  articles  in  which  all  the  questions  relating  to  the  cultivation 
of  diatoms  are  examined  in  detail  The  manuscript  of  the  former  of 
his  articles  was  sent  to  Le  Diaiomisit  on  the  30th  January,  1892. 
The  French  observer  may  therefore  just  claim  priority  in  producing 
artificial  cultivations  of  diatoms,  which  are  destined  to  play  so  important 
a  part  in  the  future  study  of  diatoms. 

Dr.  Miquel  has  laid  before  the  Academy  of  Paris  a  paper  in  which 
he  lays  down  general  directions  for  cultivating  diatoms  (').  We  shall 
now  proceed  to  reproduce  this  paper,  and  then  make  a  summary  of  the 
various  publications  by  Dr.  Miquel,  on  the  subject  under  consideration : — 

**The  silicious  phaeophyces  of  the  family  of  Diatomaces,''  says 
Dr.  Miquel,  ''which  hitherto  have  never  been  artificially  cultivated,  can 
nevertheless  be  cultivated  in  laboratories  just  like  other  microscopical 
plants. 

^'From  a  careful  chemical  analysis  of  the  fluid  media,  in  which 
these  algae  are  usually  found  growing  in  nature,  I  have  drawn  up  a 
few  instructions  which  have  been  invaluable  in  enabling  me  to  ascertain 
the  composition  of  the  nutritive  macerations  which  favour  the  multi- 
plication of  diatoms. 

'' Ordinary  water  when  placed  in  glass  jars,  containing  pieces  of 
stalks  of  grass,  husks  of  wheat,  barley,  oats,  &c.,  and  fragments  of 
mosses,  is  rendered  very  favourable  to  the  reproduction  and  multiplication 
of  fresh  water  diatoms.  The  excrement  of  rodents  and  ruminants  may 
also  be  used  for  the  same  purpose,  but  the  latter  are  more  inclined  to 
favour  the  development  of  Chlorophyceae  than  of  Phseophycese.  Fleshy 
muscle,  washed  and  cooked,  may  also  be  used  to  charge  the  macera- 
tions with  organic  matter,  but  with  much  less  success.  The  effect  of 
adding  to  the  cultivating  media,  soluble  hydrates  of  carbon,  albuminoid 
substances,  white  of  egg,  blood  serum,  gums,  gelatines,  &c,  is  either 
negative  or  else  harmful,  since  a  certain  number  of  fungi  are  sown 
with  the  diatoms. 

( ■ )  Dr.   L.   Macchiati :  Communicazione  preventiva  suDa  cultura  della  Diatomee.    Eartratto 
daj§^li  atti  ddla  SodeU  dei  naturisti  di  Modena.    Ser.-IIL,  Vol  XL,  1892. 

( • )  De  la  cohure  artifidelle  des  Diatomdes  par  M.  P.  Miquel,  aSth  March,  189a. 
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^  Among  the  mineral  elements  whose  fecundating  acticm  on  diatoms 
is  Yerj  remarkable,  I  shall  quote  the  following  salts  of  sodium, 
potassium,  and  calcium,  viz. : — the  chlorides,  bromides,  iodide,  phosphates, 
and  sulphates  (i  to  5  parts  dissolved  in  1,000  parts  of  water,  or  more 
concentrated  for  certain  frustular  species).  Sodium  silicate  (f  in  1,000) 
would  seem  to  have  no  effect  on  these  algse,  as  they  appear  to  more 
easily  assimibte  the  silica,  contained  in  vegetable  matter  and 
liberated  by  slow  and  progressive  decomposition,  than  that  of  the 
silica  contained  in  soluble  chemical  combinations.  Lastly,  a  compara- 
tivdy  weak  solution  of  the  salts  of  ammonium,  particularly  the 
nitrate,  impedes  the  growth  of  diatoms,  but  the  phosphate  (d 
ammonium  is  an  exception  and  favours  it 

*' There  is  no  greater  difficulty  in  producing  cultivation  of  marine  than 
of  fresh  water  diatoms.  Artificial  salt  water  which  has  been  obtained  by 
adding  to  every  litre  of  ordinary  water  25  grammes  of  sodium  chloride, 
I  gr.  of  magnesium  sulphate,  5  gr.  of  calcium  chloride,  and  *i  to  *2  gr. 
of  potassium  or  sodium,  bromide  and  iodide  produces  a  mineral  medium 
which  is  found  to  1)e  very  suited  to  the  cultivation  of  marine  Algae, 
if  a   few   straws   and    some  fragments   of  Fucus  and  wrack  be  added. 

*'To  obtain  absolutely  pure  cultivations  of  diatoms  the  maceration 
should  be  prepared  without  applying  heat  8  to  15  days  before  using 
and  filtered  with  a  Pasteur-Chamberland  filter  before  planting. 

"  In  the  case  of  ordinary  cultivations  the  planting  may  be  done  at  once, 
but  the  entire  maceration  must  have  been  previously  sterilised  at  a  tempera- 
ture of  7o^c,  at  which  almost  all  microphytes  except  Bacteria  are  destroyed. 

"  Diatoms  introduced  into  these  various  media  produce  at  the  end  of 
eight  days  healthy  cultivations  consisting  of  magnificent  deposits  of  a 
colour  varying  from  golden  yellow  to  dark  brownish  red  and  formed 
almost  exclusively  of  the  planted  species. 

^By  varying  the  mineral  and  organic  composition  of  these  media, 
by  increasiiig  or  diminishing  their  nutritive  power  any  particular  species 
can  be  made  to  predominate.  As  diatoms  are  unequally  affected  by 
heat  and  the  toxic  qualities  of  antisceptics  it  is  easy  by  means  of  this 
physical  and  these  chemical  agents  to  separate  the  Algse  from  one 
another  by  making  use  of  a  system  of  diluting. 

*'As  diatoms  cannot  withstand  the  heat  of  direct  solar  rajrs,  diatom- 
cultivations  should  be  placed  in  a  northern  aspect  either  in  the  open 
air  or  behind  windows  of  transparent  glass.  The  light  diffused  from 
the  sky  is  always  sufficiently  powerful  to  ensure  the  development  of 
diatoms.     Inside  poorlyJighted  rooms  the  cultivations  are  arrested;  but 
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even  tbtn  three  months  after  plantin^^  these  still  unfertilised  cultivatioiis 
need  only  be  exposed  to  the  fall  light  of  day  to  spring  into  visible 
activity  and  to  become  a  flourishing  colony.  From  o^  (c.)  to  lo^  (c)  the 
diatoms  show  perceptible  signs  of  multipljring ;  from  5^  to  10^  the 
cultivations  proceed  slowly ;  from  10^  to  20^  they  become  luxuriant ; 
and  then  at  45^  the  diatoms  are  utterly  destroyed. 

**  Diatoms  can  be  cultivated  in  a  volume  of  liquid  varying  from  several 
litres  down  to  i  cc.  or  2  cc ;  I  have  made  use  of  this  property  to  follow 
the  development  of  these  Algae  under  the  microscope  and  to  witness 
various  phases  of  their  generation  and  multiplication  which  I  shall 
describe  in  a  future  note." 


Dr.  Miquel  draws  a  distinction  between  Ordinary  CulttvaHans  in 
which  one  or  more  species  are  cultivated  together  for  the  purpose  of 
having  them  constantly  at  his  disposal  for  any  kind  of  research  and 
Pure  Cultivations  where  a  single  species  is  made  to  pass  through  all 
the  phases  of  its  existence  in  order  to  follow  every  modification  which 
it  would  spontaneously  undergo,  or  which  can  be  artificially  produced 
or  again  in  order  to  cultivate  them  in  such  a  manner  as  to  be  able  to 
make   a  number  of  durable  microscopical  preparations. 

The  cultivations  are  again  divided  into  Cultivations  of  Fresh  Water 
Diatoms  and  Cultivations  of  Marine  Diatoms. 

.^.—Ordinary  Cultivations  of  Fresh  Water  Diatoms. 

Diatoms  are  cultivated  in  water  containing  saline  and  organic  nutriments. 
The  saline  nutriments  are  prepared  in  two  solutions,  A  and  B. 


Formula  for  Solution  A. 


Magnesium  Sulphate 

...     lo  gr. 

Sodium  Chloride  ... 

...     10  „ 

Sodium  Sulphate  ... 

...       5  » 

Ammonium  Nitrate 

...       I  „ 

Potassium  Nitrate 

2  „ 

Sodium  Nitrate     ... 

...       2  „ 

Potassium  Bromide 

...     0-2  „ 

Potassium  Iodide  ... 

...     Of   „ 

Water        

...  100  „ 

Formula  for  Solution  B  <>> 

Sodium  Phosphate 4  gr. 

Calcium  Chloride  (dry)     ...  4  „ 
Pure   Hydrochloric  add  at 

22^  (C) 2CC. 

Hydrous  Ferric  Chloride  at 

45''  (c) «  n 

Water         80  „ 


( ' )  The  preparation  of  Solution  A  presents  no  difficulty  ;  Solution  B  should  be  made  up 
as  follows :  lb  the  sodium  phosphate  dissolved  in  40  c.c.  of  Water  are  added  first  ue 
ac.c.  of  hydrochloric  acid,  then  the  2c.c  of  hydrous  ferric  chloride  and  then  the  4  gr.  of 
caldura  chloride  dissolved  in40c.c.  of  water,  taking  care  to  shake  the  mixture  which!  call 
Phospbo-ferro-caldc  solution.  The  addition  of  this  last  solution  to  the  maceratioii  throws 
down  a  slight  brownish  flocculent  precipitate,  formed  for  the  most  part  of  ferric  oxide, 
which  sbouM   be  carefully  separated  firom  the  Ikiuid  used  for  cohivations. 
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These  solutions  are  kept  separately;  for  use  add  40  drops  of  A  and 
20  drops  of  B  to  a  litre  of  ordinary  water,  in  which  has  been  previously 
placed  5  centigrs.  of  bran,  i  decigram  of  straw  and  a  little  quantity 
of  ground  moss  previously  washed  in  boiling  water  When  made  in 
small  quantities  the  cultivations  are  prepared  in  wide-necked  flasks, 
stoj^red  with  a  plug  of  loose  cotton  wool  Large  cultivations  are  made 
in  crystallizing  pans,  &c  We  have  successfully  employed  square  vessels 
which  had  been  previously  used  as  electric  accumulators. 

It  is  well  to  take  the  precaution  of  sterilising  all  liquids  by  heating 
them  in  a  water  bath  for  a  quarter  of  an  hour,  at  a  temperature  of 
about  70^  (c),  so  as  to  destroy  any  spores  or  fragments  of  Algse  or 
even  foreign  diatoms,  which  those  liquids  may  happen  to  contain. 

The  cultivating  liquid  being  ready  it  is  fertilised  by  introducing 
into   it  a  few  healthy  frustules. 

The  cultivations  should  be  kept  screened  from  the  direct  rays  of 
the  sun.  The  best  results  are  obtained  by  exposing  the  flasks  to  a 
northern  illumination,  and  keeping  them  at  a  temperature  of  10^  to  30^  (c). 

When  green  Algae  are  produced  their  growth  can  be  stayed  by 
diminishing  the  light 

Diatoms  will  also  flourish  in  artificial  light,  such  as  gaslight,  &c 
Every  10  or  15  dsiys  fresh  sterilised  water,  such  as  has  been  previously 
mentioned,  should  be  supplied  in  the  place  of  any  water  which  has 
evaporated. 

If  the  cultivations  "drag"  (f>.)  develop  slowly,  this  can  often  be 
remedied  by  adding  a  few  drops  of  solutions  A  and  B  in  the  before- 
mentioned  proportions. 

B, — ^Artificial  Cultivation  of   Marine  Diatoms* 

The  Cultivation  of  Marine  diatoms  may  be  favourably  effected 
in  natural  sea  water.  If  this  cannot  be  conveniently  obtained,  artificial 
water  should  be  used  and  this  can  be  made  by  dissolving: — 

Sea  salt        250  grammes. 

Magnesium  Sulphate  ...  20         „ 

„         Chloride  ...  40         „ 

which  should  be  dissolved  in  a  sufficient  quantity  of  water  to  make 
up  one  Utre  of  solution.  The  liquid  thus  obtained  is  subsequently 
mixed  with  9  litres  of  water  immediately  before  using. 

The  sea  water  is  added  to  solutions  A  and  B  just  as  in  the  case 
of   the   fresh    water,   and  similarly  sterilised  at  a  temperature  of   70^0 
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A  short  filament  of  Zostera  is  added  to  it  for  organic  nutriment 
The  water  which  has  evaporated  should  of  course  be  made  up  bj 
adding  sterilised  distilled  or  rain  water. 

Many  diatoms^  both  nuuine  and  fresh  water,  require  a  special  cultiva- 
tion. 

It  is  evident  that  in  this  summary  we  are  unaUe  to  enter  into  these 
details  and  we  therefore  refer  the  reader  to  the  or^^nal  papers  by 
Dr.  Miquel,  published  both  in  Le  Diatomiste  and  in  the  Annaks  de 
Micrographie. 

C.-— Pure  Cultivation  of  Diatoms. 

These  cultivations  are  much  more  difficult  than  the  preceding.  In 
the  first  place  a  thoroughly  healthy  and  firesh  diatom  should  be  isolated, 
which  may  be  effected  either  by  isolating  it  in  the  medium  in  id.ich  it 
is  found  by  various  artifices  (capillary  tube,  pipette,  hog's  bristle,  &c), 
or  by  breaking  up  the  said  medium  after  the  fashion  of  Bacteriologists. 
As  a  rule  it  is  by  this  last  method,  which  is  unfortunately  rather  lengthy, 
that  an  ordinary  gathering  can  be  turned  to  the  best  account 

It  is  well  known  that  this  breaking  up(')  is  effected  by  mixing  for 
example  one  drop  of  diatomiferous  liquid  with  loocc.  of  nutrient  liquid 
and  by  again  diluting  icc  of  the  resulting  liquid  in  99  cc  of  fresh 
liquid.  This  last-mentioned  liquid  is  then  apportioned  for  example  in 
10  Frendenreich  flasks  and  submitted  to  cultivation. 

If  the  last  liquid  thus  obtained  be  still  too  rich  (i.^.,  contains  many 
kinds  of  diatoms)  it  should  be  diluted  a  third  and,  if  necessary,  a  fourth 
time. 

In  this  way  cultivations  in  which  not  more  than  a  single  form  occurs 
and  from  which  subsequent  cultivations  can  be  made  will  eventually  be 
obtained.  These  cultivations  which  we  shall  call  Research  CuHivatians^ 
can  be  made  in  various  ways.  One  of  the  most  interesting  is  cell 
cultivation  originated  by  Dr.  Miquel,  and  described  by  him  in 
''  UAnnuaire  de  TObservatoire  de  Montsouris,"   1892-1893. 

The  cells  of  Dr.   Miquel  are  constructed  as  follows: — 

"  A  cell  is  cemented,  without  solution  of  continuity,  to  a  glass  slip, 
near  the  upper  edge  of  which  is  bored  an  aperture  about  amm.  in 
diameter,  and  over  this  cell  is  similarly  cemented  a  thin  circular  cover- 
glass.      In  this  way  an  entirely  new  kind  of  cell    is  produced,  having 

( ■ )  See  Manud  d'analyse  bact^ologiqiie  des  eaax  par  le  Dr.  P.  Miqad.    Paris,  Gautbier 
Villan,  189a. 


CULTIVATION  OP  DUTOM8. 


49 


an  aperture  near  its  margin ;   it  can  be  kept  in  a  vertical  position  for  the 
purposes  of  observation,  and  in  a  horizontal  position  during  cultivation. 


Fig.  18.— The  Miqud  CcU. 

I.  Tnmvene   lectioo    of  the  Miqud   cell.     LL.    Glass  slip.    D.  Aperture  of  a  mm. 
cc.  CdL     MM.  Thin  oovor-glass.     E.  Liquid  of  cultivation. 

a.  IxMigtitndinal   section.      LL.  Glass  slip.      O.  Aperture.       MM.  Thin  cover-glass. 
EE.   Interior  of  odL 

3.  Cell  as  seen  00  the  stage  of  the  Microscope.  LL.  Glass  slip.  EE.  CeU. 
in  which  latter  case  it  is  then  laid  flat  on  the  surface  of  the  thin  cover- 
glass.  Thus  the  deposits,  instead  of  being  formed  on  the  bottom  of 
the  ring,  rest  and  become  incrusted  on  the  thin  cover-glass;  the  diatoms, 
that  are  planted  in  these  little  celb,  grow  and  multiply  on  the 
inner  surface  of  the  cover-glass,  which  enables  their  evolution 
to  be  followed  for  many  months  with  the  most  powerful  immersion 
objectives.  I  have  some  cultivations  of  this  kind  which  are  eight  months 
old,  and  which  still  exhibit  healthy  and  vigorous  frustular  species. 

*'  To  replace  the  water  which  slowly  evaporates  through  the  apertures 
of  the  cells^  the  volume  of  liquid  is  made  up  to  its  original  amount 
every  eight  days  with  a  delicately-tapered  pipette,  filled  with  sterile 
distilled  water. 

**By  means  of  this  apparatus  various  le-agents  can  also  be  made 
to  act  on  the  Algae  by  introducing  them  through  the  above-mentioned 
apertures  without  in  any  way  deranging  the  position  of  the  cultivation 
while  under  the  microscope." 

I  have  myself  experimented  with  these  cell  cultivations  and  can  testify 
to  the  good  results  obtainable.  I  will  only  add,  that  if  the  results 
obtained  by  Dr.  Miquel's  arrangements  are  excellent,  still  better  ones  can  be 
obtained  by  using  Mr.  Nachet's  laige  inverted  microscope,  as  I  am 
doing  at  present  By  employing  this  instrument  the  cell  can  be  left 
in    position    during    an   entire   observation    without   the    diatoms    being 
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deranged,  and  they  can  be  observed  with  any  kind  of  objective,  pro- 
vided that  it  has  a  correction  sufficient  for  this  length.  As 
the  instrument  is  admirably  adapted  for-  photography  ('),  photographs 
of  high  magnification  can  also  be  effected  at  any  given  moment.  I 
have  for  several  years,  used  with  this  instrument  a  glass  shade  which 
covers  up  every  optical  part  excepting  the  ocular;  the  culture  cells  can 
then  rest  in  position,  and  the  instrument  be  always  ready  for  examina- 
tion without  any  need  of   moving  the  shade. 

Z>.— Mr«  C.  Haughton  Giirs  Cultivations. 

Dr.  Miquel  has  found  in  Mr.  C.  Haaghton  Gill  (whose  other  in- 
genious researches  I  shall  describe  hereafter)  a  worthy  rival 
in  producing  his  cultivations.  In  short,  this  skilful  chemist,  who  died 
of  heart  disease  while  still  at  his  work  and  at  an  age  when  he  might 
fairly  have  looked  forward  to  many  more  years  of  life,  commenced  his 
cultivations  in  1891,  but  he  had  not  at  that  time  discovered  the  best 
way  of  proceeding;  moreover  with  the  modesty  which  characterised  the 
man,  he  attributed  to  Dr.  Miquel  all  the  success  of  his  cultivations. 
"I  have  wasted,"  he  wrote  me,  "half  my  time  in  preliminary  researches 
and  experiments,  so  that  Dr.  Miquel  is  in  every  way  entitled  to  claim 
priority."  I  shall  here  summarily  extract  from  his  correspondence  with 
me  the  information  I  possess  concerning  Mr.  Gill's  cultivittidns.  I 
consider  that  I  am  only  discharging  a  debt  of  honour  by  publishing  this 
information,  which  my  friend  was  prevented  from  giving  to  the  world 
himself  by  his  sudden  death. 

The  liquid  which  appeared  to  Mr.  Gill  to  be  the  best  for  culti- 
vation was  composed    as    follows: — 


Sodium  chloride 

10  parts  by  weight 

Sodium  sulphate 

S      » 

i> 

Potassium   nitrate 

2.5      >f 

»» 

Acid  Potassium  phosphate 

2.5      „ 

i> 

Water       

..       100     „ 

» 

Filtered  spring  water     ... 

100  parts  by 

volume. 

Solution  A           

..       OS      „ 

f> 

B. 


To  this  solution  he.  added  a  sufficient  quantity  of  slaked  lime  to 
neutralise  the  acidity  of  the  liquid  and  a  small  quantity  of  well-washed 
precipitated  silica.  Then  subsequently  he  also  added  a  small  quantity 
of  either  a  sterilised  infusion  of  grass  or  ^'  Diatom-soup,"  which  he  obtained 
by  boiling  a  large  quantity  of  fresh  diatoms   for  a  long  time  in  water. 

( » )  See  ••  The  Microscope,"  by  Dr.  H.  Van  Heurck,  English  Edition,  London,  1893,  pp.  855,  856. 
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After  filtration,  this  "soup  "  was  preserved  in  sealed  tubes.  Later  on  again, 
he  added  to  his  solution  some  bone  gratings,  which  he  said  dissolved  rapidly 
in  the  liquid.    At  other  times  he  added  some  well-washed  grass  roots. 

Although  the  Gill-solution  contains  considerably  less  ingredients  than 
that  of  Dr.  Miquel,  and  more  especially  as  the  salts  of  magnesium  and  iron 
are  absent  from  it,  Mr.  Gill  found  that  it  was  quite  as  favourable  to  the 
growth  of  diatoms  as  that  of  the  learned  French  bacteriologist  Still 
later  on  however,  Mr.  Gill,  who  made  his  cultivations  on  a  very  large 
scale,  modified  his  liquids  and  made  them  more  like  the  Miquel-solution. 
The  liquid  which  he  employed  during  the  last  year  of  his  life  was  made 
up  of  a  mixture  of  four  distinct  solutions,  as  follows : — 

Solution  X. — Crystallised  Sodium  phosphate  (chemically  pure)      a 
Calcium  chloride  (        „  »  )      4 

Syrup  of  Iron  chloride  (        >»  >»  )  ^'5 

Strong  solution  of  Hydro- 
chloric acid  (        „  „  )    I'o 

Water         loo 

Solution  2. — Ciystallised  Magnesium  sulphate  (chemically  pure)      4 
„  Sodium  sulphate       (        „  „   )      4 

„  Potassium  nitrate      (        „  „   )      4 

Commercial  salt  (Sodium  chloride)        8 

Potassium  bromide  0*2 

„        iodide 0*2 

Water         100 

Solution  3. — Crystallised  Sodium  carbonate  (chemically  pure)      4 

Water         100 

Solution  4. — ^Well-washed  precipitated  Calcium  silicate         ...    25 

Water         75 

Three  cubic  centimetres  of  these  liquids  are  taken  and  a  litre  of 
drinking  water  or  sea  water  (according  to  the  circumstances  of  the  case) 
is  added  to  them;  the  mixture  is  well  shaken  and  is  portioned  out  in 
conical  flasks  (Erlenmayer's  vessels)  of  100  to  200  cc,  which  are  filled  to 
a  height  of  about  three  centimetres. 

The  flasks,  stoppered  with  cotton  wool,  are  sterilised  either  in  the  oven 
or  by  making  the  liquid  boil  The  flasks  should  be  allowed  to  rest  for 
a  week  at  least  before  planting  them  with  diatoms. 

Solution  No.  3  has  a  double  action;  in  the  first  place,  it  destroys 
the  acidity  of  the  liquid  and  then  precipitates  half  of  the  calcium 
in  the  form  of  useful  carbonate,  for  Mr.  Gill  considered  that  it 
was  advisable  that  the  diatoms  should  have  at  their  disposal  some 
solid  matter  on  which  they  could  live  and  subsist 
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The  purity  of  the  products  employed  in  the  solutbn  is,  accoixliiig 
to  Mr.  Gill>  essential  If  one  wbhes  to  succeed,  too  much  care  cannot 
be  taken  to  ensure  the  absence  of  every  trace  of  arsenic,  mercury  or 
silver.  The  presence  of  arsenic  which  is  so  often  found  in  ferric  chloride, 
in  consequence  of  its  being  frequently  manu&ctured  with  impure  hydro- 
chloric add,  is  one  of  the  commonest  causes  of  fiulure. 

As  Dr.  Miquel  also  points  out,  Mr.  Gill  discovered  that  the  direct 
TBys  of  sunlight  are  absolutely  harmful  to  the  greater  part  of  the  cultivation. 
He  exposed  his  flasks  to  the  difrd  sunlight  on  a  board  dose  to  some 
glass  windows  which  were  situated  N.N.W.,  at  the  same  time  inter- 
posing between  the  glass  and  the  flasks  a  plate  of  pale  green  glass  of  the 
height  of  the  flask  and  a  wooden  board  slightly  higher  than  the  liquid 
All  the  cultivations  had  been  planted  with  one  or  more  frustules, 
transferred  with  a  capillary  tube.  ''This,**  said  he,  ''is  the  simplest 
and  quickest  method  and  also  ensures  absolute  certainty  that  there  is 
no  other  diatom  in  the  final  drop  which  is  to  be  used  for  the  purpose 
of  planting  the  flask. 

The  experiments  of  Mr.. Gill  were  tried  on  a  suffidently  large  number 
of  forms,  among  which  we  may  mention  PI  Anguiatum^  Cytnaiopkura 
soUa  and  Eiliptia^  various  NitssMa^  Cymbella  and  Navicula.  All  these 
forms  were  made  the  subject  of  numerous  successive  cultivations,  and  he 
had  about  loo  in  his  possession  at  the  time  of  his  decease.  Some  of 
these  cultivations  are  unfortunately  dead,  periiaps  fix>m  want  of  assimilable 
matter  or  for  other  unknown  causes;  but  a  considerable  number  of  them 
are  still  living.  All  of  these,  with  voluminous  notes  by  Mr.  Gill,  are 
in  my  possession.  I  hope  to  be  able  to  follow  these  cultivations 
through  a  number  of  generations,  and  if  the  opportunity  occur  I  intend 
to  publish  the  results  obtained  from  them. 

^.—Results  of  Experiments  with  Cultivations. 

Dr.  Miquel  has  published  in  ''Le  Diatomiste**  the  technical  methods  of 
treating  cultivations,  and  his.  experimental  researches  in  the  physiology,  mor- 
phology, and  the  teratology  of  diatoms,  which  have  resulted  from  the  before- 
mentioned  cultivations,  have  been  published  in  the  ''  Annales  de  Microgn4>hie.* 

We  shall  in  a  few  words  summarise  the  results  obtained  by  the 
learned  observer,  but  we  refer  the  reader  who  desires  a  detailed  account 
to  the  above-mentioned  publication  in  which  the  experiments  are  fully  and 
minutely  described. 

I.  Eppict  op  TlCMPSitATURK.— a.  Damp  Am/l— Diatoms  flourish  at  a 
temperature  between  15^  and  30^  C 
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At  35^  C.  many  species,  especially  the  laige  forms,  are  considerably 
affected;  after  having  been  subjected  to  this  temperature  for  two  hours,  free 
diatoms  no  longer  move,  and  in  the  greater  part  of  them  the  endochrome 
can  be  seen  contracted,  and  showing  signs  of  a  laige  number  of  air- 
globules.  At  the  end  of  15  days  to  a  months  most  species,  if 
planted  in  a  new  maceration,  are  restored  to  life. 

At  38^  many  species  are  absolutely  destroyed. 

At  40^  life  becomes  extinct  in  the  greater  part  of  the  diatoms 
belonging  to  our  temperate  climate.  After  being  submitted  to  this  tempera- 
ture for  two  hours  the  protoplasm  becomes  perfectly  glanular.  At  the 
end  however  of -a  few  dxys  Navicular  Mdosira^  FragUaria^  as  well  as 
Surirdla  avaia^  and  NUzschsa  ihermaUs  are  restored  to  life,  while  laige 
Spiedra^  Nitzuhia^  &c,  are  absolutely  destroyed. 

Between  40^  and  45^  all  species  are  irrevocably  destroyed. 

Observations  show  that,  in  proportion  as  the  temperature  increases,  the 
endochrome  contracts  from  the  walls  of  the  valves  and  throws  off  a  number 
of  oil  globules;  if  the  temperature  is  further  increased  the  protoplasm 
becomes  green  and  then  granular,  and  is  detached  from  the  wall  of  the 
valves,  which  is  a  sure  sign  of  the  death  of  the  frustule. 

B.  Cold. — ^When  the  diatoms  are  submitted  to  a  temperature 
of  o^  C  to  all  appearances  they  scarcely  appear  to  suffer  at  all,  so  long 
as  the  medium  remains  liquid,  but  should  it  happen  to  freeze  the  diatoms 
with  very  few  exceptions  succumb. 

a.  Eppbct  op  Dbssication. — Experiments  have  shown  that  diatoms 
keep  aHve  as  long  as  they  remain  humid,  but  they  die  directly  they  are 
quite  dessicated. 

3.  Eppbct  op  Light. — ^The  rajrs  which  most  favour  the  cultivation  of 
fresh  water  diatoms  are  the  yellow,  blue,  and  green,  arranged  in  order 
of  merit  White  rays  are  much  less  favourable.  Semi-darkness  is  pre- 
ferable to  a  flood  of  light,  though  the  latter  favours  the  prolific  growth  of 
green  alg». 

4.  Eppbct  op  Hbat. — Cold  considerably  suspends  or  retards  the  progress 
of  cultivations ;  at  a  temperature  between  5^  and  10^  C.  it  takes  from 
10  to  I  a  days  before  the  planted  macerations  show  any  well-pronounced 
traces  of  cultivation;  between  10^  and  15^  C.  it  only  requires  eight 
days,  and  between  15^  and  20^  C  merely  four  to  five  days. 

5.  Eppbct  op  Chbm ical  Reagents. — Chemical  reagents  may  be  nutri- 
tive^ indifferent,  or  toxic.  By  a  toxic  reagent  Dr.  Miqud  means  every 
diemical  body  which,  when  added  to  the  maceration  in  a  less  proportion 
Aan  one  part  to  i,ooo  parts  by  weight  of  the  total  quantity  of  cultivation 
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liquid,  suspends  or  checks  the  development  <^  the  diatoms.  Chemical 
reagents  have  not  the  same  toxic  effect  on  all  forms  of  diatoms.  The 
following  are  the  results  which  have  been  obtained  by  Dr.  MiqueL 

Mercury  chloride  kills  diatoms  in  doses  between  i  in  30^000  and  i 
in  40,000. 

Cupric  sulphate  acts  like  the  former. 

Zinc  sulphate  in  a  dose  of  x  in  40,000  considerably  impedes  the  de- 
velopment of  diatoms. 

Iron  introduced  in  the  form  of  ferric  solutions  is  rapidly  decomposed, 
and  is  thrown  down  as  a  flocculent  precipitate  of  yellow  hydrated  ferric 
oxide,  the  presence  of  which  obstructs  the  development  of  diatoms  if 
too  much  is  added;  in  a  very  weak  dose  (see  solution  B.)  it  may 
assist  the  growth  of  diatoms. 

Arsenious  acid  acts  very  toxically  on  diatoms.  It  kills  most  of  them 
even  in  so  weak  a  dose  as  i  in  30,000. 

The  Mineral  acids  in  doses  strong  enough  to  produce  a  sensible  reaction 
produce  a  very  harmful  effect 

Iodine  produces  the  same  toxic  effect  as  zinc  salts. 

Boric  add  and  Carbolic  acid  are  not  prejudicial  if  weaker  than  x  in 
10,000. 

Essential  oils  are  opposed  to  the  development  of  diatoms. 

6.  Effect  of  ANiESTHETics. — Chloroform  has  a  powerful  toxic  effect  on 
diatoms;  the  vapours  of  Bromoform  and  Iodine  also  produce  very  harmful 
effects  on  them,  but  act  more  slowly.  Lastly,  the  vapours  of  sulphuric 
ether  and  iodoform  are  less  harmful,  and  carbolic  acid  has  only  a  temporaiy 
effect 

7.  Effect  of  Indifferent  and  Nutrient  Substances. — Dr.  Miquel 
has  not  yet  published  his  experiments  with   these   substances. 

8.  Forced  Production  of  Auxospores  in  Cultivations.  —  Dr. 
Miquel,  who  has  studied  this  phenomenon  in  connection  with  Melosira 
varians  and  Nitzschia  palea  has  summarised  his  observations  on  this 
subject  as  follows : 

"  ist — It  b  now  unnecessary  to  rely  on  chance  observations  to 
observe  the  formation  of  auxospores  in  diatoms;  the  experimentalist,  by 
means  of  successive  artificial  cultivations  of  these  algse  in  a  pure  condition, 
can  most  easily  produce  for  himself  millions  of  sporangial  frustules  of 
both  filamentous  and  free  diatoms. 

"  2ndly. — The  size  of  diatoms  is  as  a  general  rule  established  indepen- 
dently of  the  production  of  the  spores  or  sporanges.  The  protoplasm  of 
micro-frustules  when  near  their  size-limit  increases  in  volume,  escapes  from 
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the  valves,  and  surrounded  by  a  membrane  which  is  primarily  cellulose, 
passes  out  into  the  cultivations,  usually  assuming  a  very  irregular  form, 
but  at  the  same  time  continuing  to  approach  to  that  <^  normal  mega- 
frustules.  Many  ci  these  bodies,  however,  only  complete  their  ultimate 
form  when  they  begin  to  move 

**  3rdly. — The  primordial  mega-firustules  of  bizarre  and  uns3rmmetrical 
shape  acquire  their  elegant  regularity  by  deduplication,  a  process  to  which 
they  immediately  submit 

**  4thly. — Protoplasm  which  escapes  from  micro-frustules  is  not  usually 
rendered  effective  in  the  glutinous  or  gelatinous  substance,  as  recorded 
by  various  authors,  and  further,  it  is  probable,  as  I  have  frequently  observed, 
that  the  double  auxospores  placed  side  by  side  are  due  to  the  simultaneous 
germination  of  two  micro-frustules  on  the  point  of  dividing,  the  internal 
valves  of  which  still  adhere  to  another  at  certain  points. 

"  5thly. — It  is  still  uncertain  whether  micro-frustules  before  their  germina- 
tion are  the  subject  of  a  special  fecundation,  the  phenomena  of 
conjugation  therefore  must  be  for  the  present  withdrawn  as  the  correct 
explanation  of  the  cause  <^  the  re-establishment  of  form^  in  the  case  of 
the  five  or  six  species  on  which  I  have  been  able  to  make  observations." 

§  6.  Teratology  of  Diatoma. 

Dr.  Miqud  in  his  articles  on  cultivations  published  in  *^Ze  Diatomiste^ 
expresses  himself  as  follows: — 

"In  addition  to  normal  cultivations  others  can  be  produced,  in  which 
the  predominence  of  certain  physical  and  chemical  elements  can  be  in- 
tentionally exaggerated;  then  when  the  diatoms  are  able  to  grow  in  these 
media  they  acquire  bizarre  forms,  which  has  induced  me  to  call  these 
cultivations  Teratologual.  I  have  been  able  to  follow  these  strange 
variations  of  form  through  three  generations  in  certain  Nitzschia  and 
Cycloteila,  Nothing  is  more  curious  than  observing  these  original  diatoms 
getting  embossed,  asymmetrically  attenuated  and  becoming  absolutely  un- 
recognizable;  in  the  case  of  Cydotella^  which  are  ordinarily  in  the  shape 
of  a  r^;ular  box,  the  valvular  surfaces  are  seen  to  lose  their  circular  form 
become  oval,  triangular,  quadrate,  or  assume  the  appearance  of  unangular 
but  very  irr^[ular  closed  curves;  at  the  same  time  the  plane  surfaces 
of  the  discs  are  warped  and  become  undulated,  the  edges  of  the  upper 
and  lower  surfaces  of  the  cylinder  begins,  as  it  were,  to  form  hills  and 
valleys,  while  the  markings  of  the  Cycloteila  are  nevertheless  persistent 
and  manifest  themselves  with  these  marvellous  modifications  superadded; 
on  the  girdle    Ceu:e   the   alterations   of  shape    which  I  record  are  very 
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appreciable^  and  not  unfreqoently  these  box-shaped  diatoms  look  some- 
what like  flexible  accordioiis  which  are  in  the  act  of  being  pressed  in. 
This  biarre  moqphology  does  not  prevent  these  cdl  moostcosities  from 
living  and  having  a  perfect  endochrome. 

''The  results  obtained  with  teratological  cultivations  strike  me  as  very 
remarkable.  They  explain,  in  the  first  place,  how  it  comes  about  that 
diatoms  of  abnormal  form  are  met  with  in  nature;  it  would  seem  diat 
if  only  the  growth  of  diatoms  could  be  successfully  arrested  when  they 
assumed  the  peculiar  forms  already  indicated,  not  only  could  an  infinite 
number  of  hybrid  varieties  cf  the  same  species  be  created,  but  periiaps 
also  the  series  of  modifications  could  be  followed,  which  slowly  give  rise 
to  the  transference  from  one  species  to  another.  So  fiu*  I  only  fed  con- 
fident on  this  one  point,  viz.,  that  it  b  possible  to  produce  very  great 
deformities  in  the  silicious  carapaces  of  diatoms  by  means  of  cultivation." 

Every  diatombt  has  occasionally  come  across  deformed  or  modified 
valves  and  many  of:  them  have  collected  curious  forms,  llie  collection 
of  Mr.  E.  Weissflog  includes  a  large  number  of  them.  Amongst  the  most 
curious  are  the  three  figured  below. 


Fig.  19.— Defonned  Diatoms. 
No.  I  represents  a  NaviaUa  permagHO^  the  half  of  the  raphe  of  which  is 
wanting^  whilst  in  the  same  part  of  the  valve  the  striae  are  radiant ;  No.  2  is 
a  figure  of  an  abnormal  Navicula  macukUa  in  which  the  raphe  is  present 
only  for  a  short  distance,  while  the  striae  become  still  more  radiant  and 
the  valve  assumes  an  almost  oval  outline.    Lastly,  in  No.  3  the  two  raphes 
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are  placed  nearly  at  right  angleti  and  the  puncta  follow  the  same  direction 
as  the  raphe. 

I  have  found  other  valves  in  the  same  collection,  which  are  all 
quite  as  peculiar  and  show  that  neither  striation  nor  outline  are  invariable. 
A  few  examples  will  bear  out  these  remarks : — 

Navicula  lyra  affords  us  a  series  of  monstrosities :  the  margin  is 
excised  or  the  outline  becomes  sub-hexagonal;  the  Ijrre  is  normal  on  one 
side  of  the  raphe  and  inflexed  towards  the  latter  on  the  other  side; 
in  another  example  it  is  undefined  and  indistinct;  on  the  two  sides  of 
the  raphe  the  strise  are  duplicated  close  to  the  central  nodule;  in  another 
example  there  is  a  straight  hyaline  line,  in  addition  to  the  lyre  and 
between  it  and  the  margin;  lastly,  in  a  further  example,  quite  close  to 
the  central  nodule  there  is  a  kind  of  round  spurious  nodule  surrounded 
by  a  ^ort  radiant  striation. 

Navicula  yohnsoniana  shows  on  the  valve,  spaces  without  striae  and 
placed  aqrmmetrically  on  the  two  sides  of  the  raphe. 

In  a  Cocconeis  scuielluk  the  striation  b  regular  on  the  lower  portion 
of  the  valve,  while  it  is  undefined  and  takes  all  kinds  of  directions  on 
the  uiq>er  pcHrtion. 

In  a  Campylodiscus  ciypeus  the  valve  is  broadly  excised  on  cme  side 
4nd  the  costse  follow  the  outline  of  the  excision.  This  does  not  always 
form  a  void  space,  the  excision  being  filled  up  by  a  fine  membrane 
showing  an  indefinite  punctuation. 

In  a  Fyrgodiscus  armaius  all  the  large  spines,  with  one  exception, 
are  wanting. 

A  Mastoghia  rhombka  shows  a  sinuous  raphe. 

In  a  TrUeratium  Favus  one  of  the  maigins  is  strongly  concave,  and 
a  hexagonal  TriaraHum  dubium  has  its  six  sides  very  concave.  In  another 
Triceraiium  dubium  there  are  only  five  angles,  one  of  which  is  more  acute 
than  the  others. 

An  Auliscus  punctaius  has  two  false  ocelli,  while  an  AuUscus  caiatus 
has  three  equal  and  well-developed  ocelli 

A  Biddulphia  fukhdla  displajrs  a  cuneiform  fhistule. 

In  conclusion,  for  space  does  not  permit  me  to  enumerate  all  the 
monstrosities  in  my  possession,  I  will  only  mention  further  an  Aukuodiscus 
Camberi  having  only  three  appendices,  an  oval  Eupodiscus  radiaius^  and 
an  almost  perfectly  triangular  Eupodiscus  yanesianus. 

All  these  modifications  of  form,  these  monstrosities  of  excess  and 
defect  will  exemplify  what  has  been  above  described. 

The  Honourable  Jacob -D.  Cox,    of  Cincinnati,    has   made  a  q>ecial 
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Fig.  ao. 

Deformed  Diatoms.  70a  This  plate  is  traced  from  photographs  and  reduced  one  half,  and 
the  numbers  of  the  figures  correspond  with  the  numbers  of  the  paragraphs,  aU  but  Na  19 
being  in  the  first  Class. 
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Study  of  deformed  diatom  valves,  and  has  published  an  excellent 
pamphlet  (')  on  this  subject,  a  considerable  portion  of  which  I  will  proceed 
to  give: — 

"  I  have,"  ssLys  the  eminent  American  Diatomist,  **  provisionally 
arranged  them  in  three  classes:  i.  Those  having  indented  or  deformed 
outlines  ;  2.  Those  having  a  double  or  multiple  centre  in  the  scheme 
of  marking  ;  3.  Those  having  the  marking  unsymmetrically  varied. 
[Fig.  ao.] 

I. — Indented  or  Deformed  Outlines. 

1.  Navicula  lyra  .f.— Santa  Monica,  CaL ;  fossil.  One  side  boldly 
indented  in  a  Ifurge,  easy  curve. 

2.  Triceratium  favus^  E, — Maranham  Island,  Pacific  Ocean  ;  recent 
One  angle  is  wanting,  two  sides  being  joined  by  a  curve,  making  one 
diameter,  one-fourth  less  than  the  others.  The  process  is  present  at  the 
deformed  angles,  but  is  unsymmetrically  placed. 

3.  Same  spedeSy  from  same  gathering.  A  similar  deformity  cairied  further. 
The  form  almost  semi-lunar,  but  the  curve  is  not  regular.  The  third  process 
is  wanting. 

4.  Triceratium  robustum,  Grev.^T.  Sculptum  Shadboit  f^Cslyrtti  Co., 
Maryland ;  fossil.  One  of  the  angles  is  replaced  by  two  smaller  ones,  giving 
an  irregular  trapezoidal  form  to  the  shell. 

5.  Triceratium  Jormosum^  Brightwell^  var  pentagonalis^  Grttn, — Samoa 
Islands,  Pacific  Ocean ;  recent.  One  of  the  indentations  between  the  points 
of  the  star  is  nearly  obliterated,  and  the  two  points  connected  by  an  irregular 
curve. 

6.  Same  species  and  variety ^  from  same  gathering,  similar  deformity,  but  the 
line  connecting  two  points  of  the  star  is  more  nearly  straight,  showing  a  tendency 
to  revert  to  the  triangular  form  of  the  type. 

7.  Same  species  and  variety^  from  same  gathering.  The  deformity  here 
consists  of  a  large  umbonate  protruberance  in  the  centre  of  the  shell,  its 
surface  covered  by  the  irr^;ular  marking. 

8.  Same  species^  typical, — San  Luis  Obispo,  Cal. ;  fossil.  A  typical 
triangular  form,  but  with  the  central  protruberance  noted  in  No.  7. 

9.  Bidduiphia  rhombus^  fV.  Sm, — Cuxliaven,  North  Sea ;  recent  One  side 
deformed  by  a  large,  irregular  indentation. 

10.  Same  species ^  same  gathering.    Similar  deformity,  but  less  pronounced. 


( > )  Deformed   Diatoms   by  Jacob   D.    Cox   in   Proceedings  of  Uie  American  Society  of 
Microscopists  for  189a 
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11.  Same  species^  triangular  form — Triceratium  strioiatum^  E. — A  group 
of  three  specimens,  of  which  two  are  the  triangular  forms,  with  regular 
and  moderately  convex  sides;  the  other  specimen  has  one  such  side, 
but  the  other  two  curving  into  each  other  in  a  similar  way  to  No.  2 
above.  The  third  process  is  wanting,  but  in  its  place  are  two  spines, 
such  as  appear  on  the  sides  of  the  regular  Bidduhhia  iorm.  Variation 
in  this  species  is  so  common  that  it  would  be  easy  to  make  a  series 
of  photographs  showing  the  gradual  passage  of  the  Biddulphia  into 
the  triangular  form. 

12.  Eunotia  diotUma,  E, — Charleston,  S.C. ;  recent.  The  concave 
side  irregularly  curved,  making  the  width  of  the  shell  much  less  in 
one  place  than  elsewhere.    The  convex  side   is  regularly  eight-toothed. 

13.  Eunoiia  monodon^  E, — lx)ka  Deposit,  Sweden;  fossil.  A  deep 
irregular  indentation  on  concave  side  near  one  end,  making  the  shell 
roughly  comma-shaped. 

14.  Eunotia  arcus^  E. — Dolgelly  Earth,  Ireland  (');  fossil.  A  similar 
(but  less  marked)  irregularity.  In  a  recent  gathering  at  Cincinnati, 
Ohio,  these  Eunotlas  are  found  with  so  irregular  reversed  curves  as  to 
resemble  wriggling  earth-worms  in  outline.  A  specific  distinction  has 
been  improperly  based  on  this  peculiarity. 

15.  JJcmophora  avata^  E. — Santa  Monica,  Cal. ;  fossil.  A  large*  shallow 
indentation  on  one  side,   ginng  a  gracefully  varied  outline. 

16.  Rhaphontis  amphiceros^  E, — Savannah,  Ga. ;  recent.  One  side  of 
the  shell  a  regular  curve,   the  others  very  irregular. 

17.  Cymatopleura  clhpiicay  Bred. — France;  recent.  The  outline  of 
the   shell  on  one  side  irregularly  wavy. 

18.  Gtammaiophora  marina^  Kg. — Algoa  Bay,  Africa ;  recent  One 
side  wavy,  unsymmetrical. 

II. — Double  or  multiple  centre  in  the  scheme  of  marking. 

19.  Mastogonia  actinoptychus^  Ehr, — Richmond,  Va. ;  fossil.  Elliptical 
form,   with   two  distinct  central  spaces  from  which  the  costs  radiate. 

20.  Stidodiscus  Cahformcus^  Grtv, — San  Luis,  Obispo,  Cal.;  fossil. 
A  fine  circular  specimen  with  two  centres,  the  radiating  costae  approxi- 
mately regular  on  the  outer  limbs,  but  anastomosing  in  the  space 
between  the  two  centres. 

21.  Naxdcula  Samoensis,  Grun,  (^JVdv.  palpebralis,  G'cgt). — Samoa 
Islands,  Pacific  Ocean;    recent     In    one    half  the  shell,    longitudinally, 

(«)  Wales.— W.E.a 
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a  second  medium  nodu]e   appears,  with  strise   radiating  from    it  in   all 
directions. 

22.  Biddulphia  halcma^  Ehr.  =  Trictraiiutn  farmosum^  Brighiwdl, — 
Spitzbeigen,  Arctic  Sea ;  recent  A  laige  Biddulphia  form,  in  which 
the  delicate  marking  radiates  from  four  or  more  distinct  points  as 
centres. 

III. — Marking  unsymmetrically  varied. 

23.  Coscinodiscus  robustus^  Griv, — Pabellon  de  Pica,  S.A. ;  guano. 
The  areolation  is  so  irregular  as  to  have  lost  all  hexagonal  form.  Its 
strong  margin,  robust  habit,  and  its  occurrence  among  typical  specimens 
of  similar  size,  etc,  fix  the  specific  relation.  A  similar  example  in 
same  species  was  found  in  the  Santa  Monica  deposit. 

24.  Aracknoidiscus  Ehrenbergii^  Bailey. — Santa  Monica,  Cal. ;  fossil. 
The  radiating  costae,  irregularly  wavy,  and  anastomosing  near  the 
centre,  where  they  also  become  fainter  and  hardly  traceable. 

25.  AcHnoptychm  Helioptlta^  Grun, — Nottingham,  Maryland ;  fossil.  A 
specimen  with  five  elevated  rays.  These  are  plainly  distinguished  at 
the  central  zone,  but  the  undulations  flatten  out  soon,  and  the  outer 
part  of  the  shell  is  quite  flat  and  evenly  areolated.  The  rim,  with 
its  irregularly  scattered  spines,  is  typical. 

26.  TViceratium  affine^  Grun, — Samoa  Islands,  Pacific  Ocean;  recent. 
The  areolation  is  so  irregular  as  to  lose  entirely  its  hexagonal  character; 
this  is  the  case  all  over  the  shell.  Its  size  and  outline,  and  its 
occurrence  among  numerous  typical  specimens  show  its  relations.  A 
second  example  has  been  noted  on  another  slide  from  same  locality. 

27.  Amphitetras  antediluviana,  Ehr, — Kiel,  Baltic  Sea ;  recent  The 
central  part  of  the  shell  is  irregularly  areolate,  with  a  tendency  to  two 
centres.  The  typical  forms,  common  in  same  gathering,  have  the 
central  areolation  evenly  concentric. 

28.  Navicula  eiliptica^  AJf.— Crane  Pond,  Mass ;  recent.*  The  striation 
is  irregularly  wavy,  especially  at  the  ends. 

29.  Epithemia  turgida,  ^.—Berlin,  Germany ;  fossil.  The  costae  and 
areolation  are  so  irregular  as  to  destroy  all  pattern  in  one-half  the 
shell  and  nearly  so  in  the  other. 

30.  Nittschia  scalaris  ^Ar.— Sodertelge,  Sweden ;  recent  In  one  part 
of  the  shell  the  keel  is  distorted,  and  mstead  of  it  appear  two  nodules 
on  the  face  <rf  the  shell  with  irregularly  radiating  striae. 

*•  Whenever  I  speak  of  striation  I  mean  to  be  understood  that  it  is 
resolvable  into  dots,  similar  in  character  to  those  of  the  typical  forms 
of  same  species. 
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^In  the  examples  which  I  have  placed  in  Class  II.  and  IIL  above, 
we  see  the  distortion  occurring  by  the  miscarriage  or  interruption  of 
the  vital  force  which  tends  to  produce  the  symmetrical  sculpture  of 
the  shell  of  the  diatom.  In  Class  I.  the  cause  of  the  irregularity 
would  seem  to  be  external  and  mechanical.  It  results,  apparently,  from 
the  conditions  of  growth  within  a  strong  silicious  box.  When  fission 
occurs  the  envelope  of  the  new  cells  is  at  first  flexible,  and  is 
often  found  very  slightly  silicified,  but  it  acquires  rigidity  as  the 
deposition  of  the  silex  goes  on   (') 

*' Under  these  conditions,  if  we  suppose  that  the  diatom  is  better 
supplied  with  nutriment  than  common,  and  its  circumstances  are  such 
as  to  make  more  vigorous  growth,  the  valves  of  the  new  cell  may 
tend  to  grow  larger  than  the  parent  in  all  directions,  and  being  con- 
fined by  the  strongly  silicified  coat  of  the  mother  cell,  its  own  more 
flexible  wall  may  fold  upon  itself  and  make  a  wavy  insularity  of 
outline,  such  as  is  shown  in  some  of   the  examples  above    noted 

''The  example  of  irregular  wavy  outline  suggest  also  the  conclusion 
that  if,  in  the  circumstances  last  supposed,  the  diatom  were  one  whose 
shell  presented  alternate  strong  and  weak  points  in  its  circumference,  the 
indentations  resulting  would  also  be  regular,  and  we  should  have  a 
crenulate  form  of  a  shell  normally  smooth  in  outline.  My  own  obser- 
vations have  led  me  to  think  it  probable  that  crenulated  forms  are 
thus  originated.  Once  produced,  further  fissiparous  division  would  tend 
to  perpetuate  the  peculiarity,  since  the  growing  force  in  the  new  cells 
would  force  the  flexible  walls  outward  to  fill  the  matrix. 

**  It  would  not  be  till  the  process  of  conjugation  is  reached  that  the 
resumption  of  the  normal  type  could  reasonably  be  expected;  conse- 
quently it  would  be  permature  to  conclude  that  the  crenulation  is  a 
specific  distinction,  or  even  the  mark  of  a  lasting  variety,  until  it  is 
proven  that  after  conjugation  the  new  series  of  diatoms  retains  that  form. 

''Considerations  of  this  sort  may  assist  us  in  reducing  the  enormous 
catalogue  of  species  in  the  Diaiomacea^  a  consummation  devoutly  to  be 
wished/* 

But  not  only  may  the  valve  undergo  modifications  and  alterations,  but 
the  living  firustule  is  liable  to  be  attacked  by  certain  diseases,  which  are  only 
at  present  known  to  us  by  the  alterations  that  can  be  observed  in  the 
endochrome,  and  it  may  moreover  be  attacked  by  parasites  both 
externally  and  internally. 

(«)  See  Study  of  Isthwda  nervosa  by  the  Author,  in  Am.  Journal  of  Microscopy,  VoL  III., 
p.  97  (1878). 
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It  thus  happens  that  on  certain  diatoms  very  singular  filamentous 
parasites  are  occasionally  found,  which  are  thought  to  be  algae.  The 
Nittschia  especially  are  frequently  attacked  in  this  way,  and  in  the  Atlas 
to  my  Synopsis  (pi.  7,  fig.  22)  will  be  found  a  representation  of  a 
NiiMschia  anptstcUa  infested  in  this  way. 

Recently  Mr.  Grenfell  (')  has  noticed  various  disciform  diatoms  having 
radiant  filamentous  appendices,  which  are  very  long,  excessively  thin,  and 
fiuriy  numerous.  Every  specimen  of  his  gathering  was  in  this  condition 
(fig.  ai).  I  have  also  personaHy  established  the  existence  of  similar 
radiant  iqppendices  on  the  Cosdnodiscus  excentricus  from  a  gathering 
made  at  Sheemess-on-Sea. 


Fig.  ai.— Diatoms  wiUi  filamentous  appendices. 

The  important  question  in  all  these  cases  is  whether  the  appendices 
are  true  parasites  or  whether  they  are  actually  produced  by  the 
fiustule;  it  b  to  be  hoped  that  this  problem  will  be  solved  by  sub- 
sequent research.  It  is  advisable  in  every  case  to  draw  attention  to 
these  appendices,  as  they  are  only  to  be  seen  with  difficulty,  and  can 
only  be  seen  to  advantage  when  the  living  fiiistules  are  placed  upon  a 
slide  and  there  allowed  to  dry  of  their  own  accord,  the  drop  of  liquid  not 
being  covered  over  with  a  cover-glass. 

It  would  be  well  to  try  the  effect  of  analine  stains  on  gatherings  in  a 
living  state  to  see  whether  these  productions  are  not  more  frequent  than 
is  at  present  believed. 

)> )  On  the  occurrenoe  of  psendopodia  in  tlie  Diatomaoeoos  genera  Metosiia  and  Crdotella, 
.  G.  Grenfcfl,  Q.J.M.S.,  X89X. 
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fiut  not  only  the  exterior  of  the*  diatom  frustule  suffers  from  the  attacks 
of  parasites;  Dr.  W.  Zopf  has  described  under  the  name  of  Edrogdla 
Bacillariacearumy  a  fungus  which  lives  in  the  interior  of  living  diatoms 
and  specially  attacks  Synedra  and  Pinnularia, 

Its  presence  is  manifested  in  the  first  place  by  an  alteration  in  the  shape 
and  position  of  the  chromatophores.  The  latter  recede  from  the  walls, 
contract  in  the  direction  of  their  length,  and  conclude  by  being  closely 
applied  to  the  parasites.  At  the  same  time  the  nucleus  is  dissolved,  and  the 
protoplasm  contracts.  Later  on,  in  consequence  of  the  growth  of  the 
parasite,  and  of  the  pressure  which  it  exercises  on  the  valves,  the  latter 
open,  and  the  parasite  can  emit  its  spores  exteriorly. 

At  a  meeting  in  London  of  the  Royal  Microscopical  Society  on  the  19th 
October,  1892,  Mr.  C.  Haughton  Gill  exhibited  frustules  of  FUutosignia^ 
Nitzschia^  and  Cymbella^  infested  with  a  fungus.  Mr.  Gill  was  good 
enough  to  forward  me  photographs  of  the  parasite  and  of  his  preparations, 
showing  the  latter  in  various  stages  of  growth.  In  the  letter,  which  accom- 
panies the  packet,  our  kind  and  learned  correspondent  expresses  himself 
thus : — "  The  fungus,  if  not  directly  identical  with,  appears  to  bear  a  consider- 
able resemblance  to  Zopf  s  Edrogeila  bacillariacearum  (Nov.  act.  der  Kol.  and 
I.eop-Carol  Deutsche!  Akad.  xlvii.  p.  145).  In  some  respects  it  resembles 
even  more'  closely  the  Olpidiopsis  described  by  Comu  (Ann.  des  Sc.  Nat. 
series  5,  xv.)  as  infesting  Saproiegnia.  The  sporangia,  which  first  make 
their  appearance  (in  Pleurosigma  atienuatuni)  at  about  the  beginning  of 
November,  are  at  first  of  a  plain  sausage-shaped  outline,  and  their  contents 
are  nearly  homogeneous.  As  they  arrive  at  maturity,  granules  appear  in  the 
interior,  and  shordy  afterwards  the  thick  wall  of  cellulose  becomes  tumid  at 
one  point,  and  a  beak  or  tube  of  ejection  is  put  forth — ^you  will  find  more 
than  one  spore  sac  at  this  very  stage  (on  the  slide  tinged  with  black)  detached 
from  the  shell  of  the  diatom. 

"After  some  time  the  beak  or  tube  bursts  at  its  extremity  and  the  zoospores 
issue  rapidly  into  the  surrounding  water.  I  have  not  yet  traced  the 
further  history  of  these  zoospores. 

"A  very  curious  point,  which  greatly  needs  confirmation  by  other  observers, 
is  this  —  this  parasite  appears  in  Fleurosigma  attenuatum  in  November, 
December,  and  January.  I  have  been  hitherto  quite  unable  to  find  it 
either  before  or  after  those  months  in  this  particular  diatom,  and  during 
those  months  I  have  found  it  in  no  other  species,  though  Nitzschia^ 
CocconemOy  Pinnularia^  etc,  were  abundant  and  were  kept  observed  under 
identical  conditions  (in  the  same  dish  of  water).  About  March  the  Nitzschia 
and  BaciUaria  became  infested,  while  the  Fleurosigma  remained  healthy 
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If  these  facts  are  not   accidental,  but    are   confirmed    by  repeated    and 
independent  observations,  they  will  need  a  good  deal  of  explanation. 


Fig.  aa. — Piirnsitc  infesting  PI.  An^ulatnm. 

We  give  here  (fig.  22)  a  representation  of  the  parasite  infesting  the 
Pieurosigma  attenuatum  in  three  different  phases  of  its  evolution.  This 
figure  is  copied  from  the  photograph  sent  us  by  Mr.  Gill. 

§  7.  Preparation  of  Diatoms. 

After  a  gathering  of  diatoms  has  been  made,  they  must  be  separated 
from  the  mud  which  often  accompanies  them,  then  deprived  of  their 
endochrome,  and  subsequently  prepared  either  in    balsam  or  dry. 

To  isolate  diatoms  from  mud,  the  entire  mass  is  placed  in  a  plate, 
a  quantity  of  water  just  sufficient  to  cover  them  is  then  poured  on  to  it, 
and  the  whole  is  exposed  to  the  light  in  a  well-illumined  spot.  After 
an  interval,  sometimes  of  a  few  hours,  at  others  of  a  day  or  two,  the 
diatoms  may  be  seen  to  have  come  out  of  the  mud  and  to  be  coating 
the  surface  of  the  water.  The  water  surrounding  them  is  then  carefully 
drawn  off  and  the  diatoms  thus  exposed  can  be  removed  by  means  of 
a  camel's  hair  pencil  if  the  stratum  is  thin,  or  by  means  of  a  scraper 
or  blade  if  the  bed  is  thick. 

Thus  obtained,  the  diatoms  (')  are  placed  in  small  tubes  which  are 
filled  up  with  alcohol,  and  they  can  then  be  either  prepared  at  once 
by  a  process  of  calcination  on  a  cover-glass,  which  we  shall  afterwards 
describe,  or  they  may    be    previously    treated    with    acid.       Fresh    water 

( >  )  It  is  assumed  that  fresh  n-atcr  diatoms  arc  being  dealt  with.  In  the  case  of  marine 
diatoms  it  would  be  necessary  to  wash  them  two  or  three  times  in  distilled  wnttT,  so  as  to  rid 
them  of  every  trace  of  sodimn  chloride. 
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diatoms  are  generally  very  silicious  and  are  umnjured  by  being  treated 
with  add.  This,  however,  is  not  the  case  with  many  marine  diatoms, 
which  are  very  frequently  only  feebly  silicious,  and  can  only  be  sub- 
mitted, therefore,  to  a  moderate  calcination  at  the  utmost 

In  treating  diatoms  with  acid  a  small  quantity  is  placed  in  a  test 
tube,  and  covered  over  with  one  or  two  drops  of  nitric  acid  and  the 
whole  boiled  for  a  few  seconds  (or  sometimes  for  one  or  two  minutes) 
in  the  flame  of  a  spirit  lamp,  taking  care  that  the  dangerous  vapours 
emitted  do  not  injure  the  lungs  or  any  instruments  of  precision.  This 
operation  should  therefore  be  carried  out  in  the  open  air  or  in  the  fume 
chamber  of  a  laboratory. 

When  the  tube  has  cooled,  it  is  filled  with  distilled  water  and  left 
to  rest  Some  time  afterwards  the  diatoms  will  be  found  collected  at 
the  bottom  of  the  tube,  the  supernatant  liquid  is  then  carefully  decanted  or 
drained  off  and  replaced  by  a  fresh  quantity  of  distilled  water,  and  so 
on  until  the  water  shows  no  trace  of  add.  Then  the  water  is  decanted 
for  the  last  time  and  the  diatoms  are  finally  covered  over  with  a  small 
quantity  of  liquid  ammonia,  which,  after  the  lapse  of  some  hours  is  in 
its  turn  decanted,  and  any  traces  of  it  that  may  then  remain  are  got  rid  of  by 
successive  washings  with  distilled  water.  After  this  last  operation  the  diatoms 
are  perfectly  cleaned  and  they  are  then  placed  in  alcohol  as  previously  stated. 

The  mud  of  marine  estuaries  may  be  treated  in  the  same  manner,  but 
great  care  must  be  taken  to  use  only  distilled  water  for  washing.  It 
has,  in  fact,  the  property  of  holding  the  clay  in  suspension,  which  can 
then  be  easily  removed  by  decanting.  If  calcareous  or  saline  water  be 
used  for  the  washings,  the  mud  is  predpitated  with  the  diatoms. 

However,  it  sometimes  happens  that  the  diatoms  are  mixed  with  so 
much  organic  matter  (as  is  the  case  with  guanos  amongst  others)  that  the 
treatment  above-mentioned  is  not  sufficient  In  such  a  case  the  mass 
must  be  submitted  to  a  more  complicated  treatment  This  is  carried 
out  in  the  following  manner: — 

The  material  is  treated  with  nitric  acid  as  above  described,  especially 
when,  as  frequently  occurs,  the  presence  of  caldum  carbonate  is  suspected. 
It  is  then  carefully  washed  and  dried.  Witnout  this  preliminary  opera- 
tion the  final  product  will  contain  a  large  quantity  of  caldum  sulphate 
crystals,  which  it  would  be  almost  impossible  to  get  rid  oC 

The  material,  having  then  been  treated  as  above,  is  placed  in 
a  deep  porcelain  evaporating  dish;  a  small  quantity  of  concentrated 
sulphuric  acid  is  poured  over  it  so  as  entirdy  to  cover  the  diatoms, 
and  the  whole  is  boiled  for  two  or  three  minutes. 
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By  this  operation  the  mass  greatly  increases  in  volume  and  the 
organic  matter  becomes  carbonized.  The  spirit  lamp  (or  Bunsen  burner), 
which  is  being  used,  is  then  ¥rithdrawn,  and,  while  the  mass  is  still  near 
boiling  point,  a  saturated  solution  of  potassium  chlorate  is  added  drop 
by  drop  to  the  water.  As  each  drop  is  added  a  brisk  effervescence  is 
produced  and  the  liquid  is  stirred  mth  a  glass  tube.  When  a  certain 
number  of  drops  of  potassium  chlorate  solution  has  been  added — the 
quantity  of  which  should  be  about  half  the  volume  of  the  sulphuric 
add  used — ^the  liquid  becomes  quite  clear;  the  diatoms  are  then  washed 
as  in  the  operation  first  described. 

It  may  sometimes  happen  that  after  this  operation,  the  diatoms  are  still 
not  quite  clean ;  in  this  case  the  whole  operation  will  have  to  be  repeated. 

It  is  evident  that  veiy  fragile  diatoms  and  those  but  slightly  silicified 
could  not  stand  so  energetic  a  treatment;  it  should  therefore  only  be 
used  when  the  cleaning  can  be  done  in  no  other  way. 

It  should  be  again  remarked  that  the  last  operation  should  only  be 
carried  out  in  the  open  air  or  in  a  fume  chamber  on  account  of  the 
chlorinated  vapours,  which  are  very  dangerous  to  breathe,  and  moreover 
because  the  solution  of  potassium  chlorate  can  only  be  added  drop  by 
drop  without  running  the  risk  of  a  dangerous  explosion  and  the  projec- 
tion oi  the  matter  out  of  the  tube. 

The  diatoms  having  been  cleaned  in  this  manner,  it  is  then  necessary  to 
prepare  them.  Various  methods  may'  be  followed,  but  that  which  gives  the 
best  results  consists  in  burning  the  diatoms  on  a  plate  of  mica  or  a 
cover-glass.  I  have  adopted  this  method  ever  since  I  was  first 
informed  of  it  by  the  late  Mr.  De  BrAisson,  more  than  25  years 
aga  This  process,  together  with  the  preliminary  and  subsequent  opera- 
tions, has  been  described  at  fiill  length  by  my  firiend  Professor  H.  L. 
Smith,  the  learned  American,  so  well  known  by  his  many  excellent 
works  on  diatoms.  I  quote  the  article  which  he  published  on  this 
subject  in  ^*The  Lens,"  the  journal  of  the  State  Microscopical  Society 
of   Illinois.  (') 

PreparahoH  of  Diatoms  auarding  to  Frof.  H.  Z.  Smith, — ^The  follow- 
ing article,  in  the  words  of  Prof.  Smith,  deab  with  the  rapid  method  of 
preparing  from  crude  material  and  with  a  mode  of  mounting  invariably 
on  the  cover  of  the  slide : — 

''  The  gatherings  should  not  be  dried,  but  kept  moist,  in  phials  with 
a  little  creosote  to  prevent  mould.  I  very  much  prefer  to  examine 
whole    fhistules,    ¥rith    both    valves    adherent,    or    if    filamentous,    still 

( > )  The  Lens  (1873),  it,  pp.  909-flia. 
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cohering.  And  I  have  many  bottles  of  preparations  for  mounting, 
which  are  nearly  as  clean  as  though  they  had  been  treated  with  acids. 
And  many  of  the  most  interesting  preparations  which  I  have  were 
never  boiled  in  acids.  Of  course,  very  much  depends  upon  the  skill 
and  carefulness  of  the  gatherer,  and  a  little  patience  and  judgment 
will  enable  any  one  to  obtain  the  crude  material  tolerably  pure.  Only 
a  few  days  ago  I  made  a  gathering  of  Nitzschia^  in  which  I  have 
the  frustules  almost  as  free  from  foreign  matter  as  though  they  had  passed 
through  the  most  elaborate  acid  and  chlorate  of  potassa  treatment 

"Supposing,  then,  that  one  has  before  him  a  phial  which  will  hold 
a  considerable  quantity  of  water  compared  with  the  sediment  in  it, 
the  latter  composed  more  or  less  of  diatoms.  We  proceed  thus,  and 
if  it  has  stood  for  some  days,  perfectiy  undisturbed,  so  much  the 
better.  The  bottle  is  twirled  rapidly,  and  the  lighter  material  rising 
up  in  the  axis  will  soon   diffuse  itself  throughout  the  water. 

"Allowing  it  to  setUe  for  two  or  three  seconds,  until  to  the  eye 
the  grosser  portions  have  just  been  deposited,  all  that  remains  floatiqg 
is  now  poured  off  into  another  phial,  and  it  is  from  this  stock  that 
we  are  to  separate  the  diatoms  and  sand  from  the  day  and  organic 
matter.  The  material  poured  into  this  second  bottie  is  allowed  to  setde 
until  the  water  simply  appears  milky  or  cloudy;  the  time  will  vary 
according  to  the  minuteness  of  the  diatoms,  and  can  only  be  judged 
of  from  experience,  say  one  minute,  when  all  that  remains  floating  must 
be  poured  off,  and  thrown  away,  unless  there  are  very  minute  forms 
which  it  may  be  desirable  to  separate.  The  phial  is  again  to  be  filled 
with  rain,  or  distilled,  water,  (hard  or  lime  water  should  be  strictiy 
eschewed)  and  again  shaken  up.  As  soon  as  the  heaviest  deposit 
touches  the  bottom,  the  rest  should  be  poured  off  into  a  third  phial, 
leaving  say  about  one-fourth  the  amount  behind  in  the  second  phiaL 
This  third  phial  will  now  consist  mainly  of  sand  and  diatoms,  with 
lighter  organic  matter  and  pure  clay;  the  last  two  can  be  removed  by 
elutriation;  for  this  purpose,  fill  the  phial  No.  3  with  water,  and  after 
well  shaking  allow  it  to  settle  two  to  five  minutes,  pour  off  and  throw 
away  the  slightly  milky  water,  and  repeat  the  operation,  allowing  it  to 
settle  a  somewhat  longer  time ;  the  operation  may  be  repeated  a  third  time, 
when  particles,  suspended  after  an  interval  of  eight  or  ten  minutes,  may  be 
poured  off  Often,  after  the  first  setding  of  bottle  No.  2,  the  diatoms  will 
rise  more  pure  in  the  mass  by  twirling  the  bottie  than  by  shaking  it  up. 

"A  little  practice  and  care  will  enable  anyone  to  separate  certain  diatoms 
according  to  size,     I  had  a  gathering  of  Pleurosipna  S^ncerii  from  Scioto 
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River,  O.,  sent  to  me,  but  although  it  had  been  chlorated,  still,  when  a 
mounting  was  made,  not  more  than  one  or  two  frustules  would  be  in 
the  field  of  view,  the  great  mass  being  either  smaller  forms,  or  fine  frag- 
ments of  silex;  by  careful  watching  and  testing  the  time  when  the 
different  sizes  would  remain  suspended,  I  have  made  from  this  a  pre- 
paration, which  will  show  hundreds  where  before  were  scarcely  any,  and 
which  would  never  be  recognised  as  the  same  gathering.  Supposing  now 
a  trial  shows  us  the  diatoms  tolerably  abundant,  the  trial  being  made 
by  heating  in  the  manner  presently  to  be  described;  the  phial  is  filled 
with  alcohol  and  water,  half  and  half  Some  samples  of  alcohol  leave 
behind  a  scum  after  evaporation,  especially  noticeable  after  burning  in 
the  mode  presently  to  be  described,  and  water  which  will  leave  crystals, 
or  any  scum,  must  be  avoided.  The  beauty  of  the  preparation  will 
laigely  depend  upon  being  particular  in  this  matter. 

*'  For  mounting  diatoms  I  invariably  place  a  drop  of  the  fluid  con- 
taining them  upon  the  cover,  never  on  the  slide.  The  alcohol  and  water 
will  spread  out  on  the  slide,  but  will  remain  heaped  up  on  the  round 
cover,  like  a  plane  convex  lens.  I  prepare  a  little  stand,  of  quite  fine 
wire  (so  as  not  to  conduct  off  too  much  heat),  bent  at  right  angles  and 
inserted  into  a  base;  the  free  end  is  bent  into  a  ring,  and  upon  this 
ring  is  placed  a  square  plate  of  very  thin  iron,  (')  (such  as  is  used  for 
the  so-called  "tin-types"  in  photography,  with  the  Japan  burned  off), 
held  in  place  by  bending  the  corners  of  the  square  over  the  ring,  loosely, 
to  allow  expansion,  without  bending  when  heated;  upon  this  plate  the 
cleaned  cover  is  placed,  and  then,  by  means  of  a  pipette,  a  drop  of  the 
alcoholic  liquid  ¥rith  the  diatoms  is  placed  upon  it,  and  the  spirit  lamp 
applied  below.  The  alcohol  takes  fire  and  is  allowed  to  bum  out;  the 
flame  of  the  lamp  is  then  placed  beneath,  and  the  rest  gently  boiled, 
the  remaining  alcohol  escaping  during  this  ebullition  causes  the  diatoms, 
by  this  very  act,  to  distribute  themselves  very  evenly  over  the  cover,  and 
all  matting  is  effectually  prevented.  It  is  better,  after  one  perceives  that 
this  even  distribution  has  taken  place,  not  to  push  the  heat  so  as  to 
make  large  bubbles  again,  but  to  slowly  evaporate  until  dry,  after  which 
the  fill!  power  of  the  flame  must  be  applied  until  the  iron  plate  and  the 
glass  cover  are  red  hot ;  at  first  the  mass  of  diatoms,  etc.,  will  become 
black,  but  as  the  organic  contents  and  debris  bum  away  there  will  finally 
remain  only  the  silex  nearly  white.  I  invariably  burn  in  this  manner 
on  the  cover;  even  the  specimens  which  have  been  prepared  with  acids, 

( ' )  I  prefer  to  use  a  small  square  piece  of  platinum  foil,  with  the  corners  folded  back,  and 
bdd  ti^Uy  with  a  pair  of /^rv^j.— H.V.H. 


70  PREPARATION  OF  DIATOMS. 

for  the  diatoms  thus  treated  when  mounted  appear  much  sharper  and 
cleaner.  (')  The  amount  of  heat,  if  the  diatoms  are  rigidly  silicious,  as 
most  of  them  are,  may  be  the  full  power  of  an  ordinary  alcohol  flame 
continued  for  some  time,  but  if  they  are  imperfectly  silidous,  care  must 
be  exercised  in  the  burning. 

"I  invariably  use  old  balsam  for  mounting,  just  as  bought  from  the 
shops,  especially  if  I  wish  to  have  a  specimen  which  will  bear 
immediate  handling,  or  be  ready  to  be  sent  off  as  soon  as  mounted. 
Allowing  then  the  cover  to  cool,  while  the  slide  is  being  cleaned  to 
receive  it,  I  place  a  drop  of  the  balsam,  which  must  not  be  fluid, 
only  viscous,  on  the  middle  of  the  slide,  and  now  with  this  pick  up 
the  cover  from  the  little  stand  where  it  has  been  heated.  The 
diatoms  will  be  so  fastened  by  the  heating,  that  but  few  will  flow  out 
from  under  the  cover,  if  any,  in  the  subsequent  treatment  I  now 
hold  the  slide  over  the  flame  of  the  lamp  (which  should  be  much 
smaller  than  when  used  for  the  burning)  until  not  only  all  under  the 
cover  is  a  mass  of  small  bubbles,  but  until  very  large  bubbles,  balsam 
steam,  appear;  the  flame  is  removed  so  soon  as  the  bubbles  are 
observed  all  running  to  one  edge.  I  press  down  the  cover  at  this 
place  by  a  mounted  pin,  and  start  them  in  the  opposite  direction. 
This  may  seem  unnecessary,  but  long  experience  shows  that  this  is 
the  better  way  to  get  rid.  of  them ;  during  this  the  slide  is  held 
somewhat  obliquely,  the  cover  is  kept  from  slipping  by  the  pin,  and 
if  all  the  bubbles  do  not  disappear,  then,  with  a  very  small  flame, 
heat  is  applied  just  beneath  the  obstinate  ones,  the  slide  being  held 
slanting,  and  that  part  upwards  where  the  bubbles  are  nearest  the  edge 
of  the  cover.  The  description  is  longer  than  the  actual  process,  and 
the  slide,  when  cool,  is  ready  for  immediate  use.  Perhaps  I  am 
wedded  to  old  ways,  but  after  trial  of  fluid  balsams,  without  heat,  I 
have  always  come  back  to  the  old  way;  stiU,  for  selected  diatoms, 
some  of  these  preparations  of  balsam  are  good.  If  the  diatoms  are  to 
be  mounted  dry,  always  the  best  way,  if  tor  real  study,  I  make  a 
ring  of  the  zinc  white  in  balsam  (')  (sold  by  the  opticians)  and  which 
in    a    moment    or   two    is    sufficiently    hard  to    receive  the  cover,  and 

(")  I  entirely  agree  with  Professor  Smith  in  his  opinion.— H.V.H. 

( > )  This  cement  is  made  as  follows :— Sonoe  white  of  zinc  boiled  in  oil  is  taken  and  all  the  oil 
removed  from  it  by  means  of  repeated  washings  in  benzine.  The  white  paste  is  slowly  dried  on  a 
filter  paper  and  then  added  to  a  thick  solution  of  Dammar  balsam  dissolved  in  benzine.  Generally 
speakmg  diatoms  should  be  mounted  dry  as  rarely  as  possible,  for  it  is  usually  impossible  to  keep 
dry  preparations  without  deterioration.  They  all  ultimately  become  invaded  by  a  mould  arising 
from  the  varnish.  There  is,  I  believe,  but  one  varnish  which  is  suitable  for  mounting;  diatoms 
dry,  and  whidi  will  usually  prevent  the  formation  of  this  mould ;  viz.,  a  thick  alcoholic  solution 
of  gumlac-H.V.H. 
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never  runs  in  ;  after  standing  an  hour  or^  two  I  give  a  finishing  ring 
of  same,  or  the  usual  black  varnish  on  the  outside.  I  think  anyone 
who  will  adopt  the  mode  of  mounting  on  the  cover,  and  subsequent 
heating,  as  above  described,  whatever  may  be  the  rest  of  the  pro- 
cedure, will  never  consent  to  give  up  this  part,  since  it  effects  so 
even  a  distribution  and  such  destruction  of  residual  oiganic  matter, 
and  gives  such  increased  brilliancy  to  the  preparations;  sometimes,  if 
the  add  has  not  been  thoroughly  washed  out  of  acid-treated  speci- 
mens, snappy  explosions  will  occur  when  the  alcoholic  mixture  is 
heated;  of  course,  the  remedy  is  to  pour  off,  and  replace  with  pure 
water  and  alcohol" 

Mr.  Fred  KitUnis  mefAed.— The  learned  English  diatomist,  Mr. 
Fredk.  Kitton,  has  been  good  enough  to  send  me  a  manuscript 
note  of  the  method  which  he  adopts  in  preparing  diatoms.  The 
reader  will  find  in  it  much  important  information.  ''When  cleaning 
diatoms,"  says  Mr.  Kitton,  ''I  prefer  to  add  at  the  end  of  the 
operation  some  small  crystals  of  potassium  chlorate,  which  I  find 
easier  to  use  than  the  aqueous  solution  of  that  salt,  for  if  you  add 
the  latter  rather  too  abruptly  it  produces  such  a  brisk  effervescence 
that  the  contents  of  the  tube  are  liable  to  be  projected.  When  the 
mass  has  been  bleached  and  all  acid  got  rid  of  by  washings  with 
pure  water,  I  drain  off  the  latter  and  pour  30  to  40  drops  of 
concentrated  liquid  ammonia  into  the  test  tube  which  I  stopper  with 
a  cork.  The  tubes  which  I  use  are  15  centimeters  long  and  two 
centimeters  in  diameter.  I  leave  the  ammonia  to  react  firom  half-an- 
hour  to  six  hours.  I  then  add  15  grammes  of  distilled  water,  and  I 
give  the  tube  a  good  shaking.  When  the  diatoms  have  &llen  to  the 
bottom  of  the  tube  I  draw  off  the  supernatant  water,  which  is  often 
very  thick,  I  add  a  fresh  quantity  of  water  and  give  it  another  shaking. 
I  proceed  in  this  way  until  every  trace  of  ammonia  has  disappeared. 
Guanos,  marine  soundings,  and  certain  fossil  deposits  require  a  different 
treatment 

''When  every  trace  of  acid  has  disappeared,  I  boil  tfie  gathering  for 
three  or  four  minutes  in  about  30  grammes  of  water,  to  which  I  add  a 
piece  of  soap  the  size  of  a  pea.  When  the  diatoms  have  fallen  to 
the  bottom  of  the  flask  I  remove  the  soapy  water  and  boil  the  gathering 
in  pure  water.  If  these  methods  have  been  thoroughly  carried  out  the 
residue  will  only  consist  of  sand  and  diatoms.  Should  the  gathering 
contain  any  laige  or  heavy  forms  which  I  wish  to  secure  for  selection 
I    allow    the  liquid  to    rest  for  20    or   30   seconds,   to   allow   them   to 
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fall  to  the  bottom ;  then  I  decant  the  liquid  which  will  contain  fine 
sand  and  small  diatoms.  To  separate  the  sand  from  the  latter  I  have 
successfully  pursued   the  following  method: — 

^'I  take  two  glass  slips  A  and  B.  On  A  I  place  a  drop  of  distilled 
water  and  on  B  a  small  quantity  of  the  liquid  to  be  treated.  I  give 
B  a  slight  rotatory  movement,  keeping  it  in  a  horizontal  position,  which 
accumulates  the  sand  in  the  centre  of  the  liquid,  and  I  then  incline 
the  slip  towards  one  of  its  comers;  the  diatoms  are  drained  off  and 
fall  into  the  drop  of  distilled  water  on  slip  A.  This  water  is  then 
spread  on  cover-glasses.  By  this  method  some  gatherings  which  seem 
to  be  quite  worthless  furnish  very  good  preparations,  although  it  is 
often  necessary  to  add  several  drops  of  B  to  the  slip  A.  I  recom- 
mended this  method  of  working  to  one  of  my  friends  who  complained 
of  the  trouble  which  a  gathering  of  the  mud  from  a  rice  plantation 
was  causing  him.  In  thanking  me  shortly  afterwards  he  expressed  his 
astonishment  at  the  number  of  different  forms  he  had  obtained  from 
this  gathering,   which  at  first  appeared  to  be  valueless. 

''The  preparation  of  deposits  of  marine  origin  is  generally  very  diffi- 
cult in  consequence  of  the  diatoms  being  apparently  united  together  by 
a  silicious  cement  which  it  is  very  difficult  to  get  rid  of  without 
destroying  the  diatoms.  I  succeeded  completely  however  by  proceeding 
as  follows: — A  small  portion  of  the  material  to  be  treated  having  been 
placed  in  a  test  tube  I  add  some  nitric  acid,  I  boil  it  and  wash  to 
get  rid  of  all  lime.  I  then  treat  it  with  sulphuric  acid  and  decolourise 
the  mass  which  has  generally  turned  brown  under  the  action  of  the 
potassium  chlorate.  After  a  careful  washing,  the  mass  is  boiled  again 
for  a  minute  in  a  small  quantity  of  water,  to  which  a  little  sodium 
carbonate  has  been  added.  After  a  subsequent  washing  the  mass  is 
returned  to  the  test  tube  and  shaken  until  it  disintegrates.  If  this 
result  is  not  obtained  it  should  be  boiled  again  in  a  solution  of  caustic 
potass,  and  just  as  it  falls  to  pieces  it  should  be  poured  into  water 
to   which  some   hydrochloric  acid  has  previously  been  added. 

''When  a  gathering  of  living  diatoms  has  to  be  dealt  with,  and 
especially  forms  which  develop  in  chains,  a  portion  of  the  gathenng 
is  treated  with  acid  which  is  added  to  the  other  portion  which  has 
not  been  used.  In  this  way  preparations  are  obtained  in  which  the 
two  facefr  of  the  frustule  and  its  mode  of  development  can  be  studied 
at  the  same  time. 

"I  have  often  tried  to  use  the  method  recommended  by  Professor 
H.    L.    Smith,   but  I  have    never    been    so    successful    as   when  I  have 
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previously  got  rid  of  all  alcohol  by  washings.  I  prefer  to  allow  the 
diatomiferous  liquid  to  dry  slowly  without  burning  which  has  always 
furnished  me  with  preparations  containing  some  diatoms  united  in 
groups  and  in  bands. 

"Nor  have  I  been  more  successful  when  I  have  put  the  balsam 
immediately  on  the  diatoms,  more  particularly  when  I  have  been  pre- 
paring large  and  convex  forms  such  as  the  Coscinodiscus  or  Aulacodiscus ; 
the  balsam  does  not  penetrate  into  the  interior.  In  these  cases  I 
previously  put  a  drop  of  oil  of  turpentine  on  the  diatoms  and  when 
this  has  thoroughly  penetrated  the  valves  I  add  the  balsam  and  let 
the  whole  rest  in  order  that  the  balsam  may  slowly  take  the  place  of 
the  oil,  which   is  volatile. 

"  I  have  found  this  necessary  sometimes  even  when  using  styrax,  although 
this  is  more  fluid  than  Canada  Balsam. 

''Mounting  diatoms  dry  is  the  easiest  process  of  all,  but  to  prevent 
as  far  as  possible  the  diatoms  spoiling,  which  often  happens  after  a  short 
interval,  in  the  first  place  the  diatoms  must  be  perfectly  washed  in  distilled 
water,  then  the  black  varnish  used  for  making  the  cell  should  not  contain 
any  oily  matter,  as  is  often  the  case,  and  this  varnish  should  be  thoroughly 
dry  before  applying  the  cover-glass,  which  is  made  to  adhere  by  heating 
the  glass-slip.  The  black  varnish  may  be  advantageously  replaced  by  hard 
Canada  Balsam  dissolved  in  benzine  (')." 

Mr.  /  Kinket^s  Method, — My  friend,  Mr.  J.  Kinker,  is  the  skilful  and 
learned  diatomist,  of  Amsterdam,  who  has  produced  many  very  remarkable 
type-slides  made  after  Moller^s  method.  He  has  shown  me  in  his  own 
laboratory  the  method  which  he  employs  for  cleaning  diatoms,  and  we 
can  testify  to  the  advantage  of  his  mode  of  operation  from  personal 
experience. 

He  begins  by  getting  rid  of  the  sand  by  successive  washings,  and 
of  the  lime  by  treating  for  a  day  in  hydrochloric  acid.  Then 
he  washes  thoroughly  and  boils  the  deposit  for  fifteen  minutes  in 
sulphuric  add,  to  which  has  been  added  a  few  drops  of  nitric  acid, 
the  fifteen  minutes  being  reckoned  from  the  moment  Mr.  Kinker  lights 
the  gas. 

The  boiling  is  effected  in  a  small  glass  flask  or  retort,  fitted  with 
a  glass  stopper,  terminating  in  a  long  curved  tube,  which  is  plunged 
into  an  alkaline  solution  to  absorb  the  add  vapours.  The  flask  is 
placed  in  a  sand  bath. 

( * )  See  our  previous  footnote  on  gum-lac  varnish,  p.  Ta^H.  V.H. 
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The  liquid  having  cooled,  the  diatoms  are  washed  and  then  boiled 
in  a  solution  of  sodium  carbcniate  of  a  strength  depending  upon  the 
circumstances  of  the  case.  This  operation,  which  is  carried  out  in  a 
porcelain  dish,  is  carried  on  for  ten  minutes. 

After  again  cooUng,  the  liquid  is  decanted  and  water,  containing  a 
certain  quantity  of  nitric  or  hydrochloric  acid,  is  added.  After  again 
decanting  and  washing,  the  deposit  is  poured  into  a  long  narrow  flask, 
so  as  to  fill  only  a  third  of  it  and  the  whole  is  thoroughly  shaken  for  one 
or  two  minutes.  The  shaking  separates  the  material;  water  is  then 
added,  after  which  it  is  allowed  to  rest  for  a  few  minutes.  The  clear 
portion  is  then  decanted  by  means  of  a  pipette  and  the  deposit  is  again 
shaken  and  the  subsequent  operations  repeated,  and  so  on  as  long  as  they 
continue  to  give  a  good  result,  />.,  enable  fresh  diatoms  to  be  separated 

The  mass  which  is  ultimately  obtained  from  these  successive  operations 
is  separated  by  decantation,  if  necessary,  from  any  sand  which  may  have 
been  left  behind,  and  placed  in  a  laige  flat-bottomed  measure  glass  which 
is  filled  up  to  the  top  and  decanted  into  a  measure  No.  2  at  the  end 
of  a  minute,  this  is  again  decanted  into  a  measure  No.  3  at  the  end  of 
three  minutes,  then  again  after  five  and  ten  minutes.  The  operation  is 
performed  six  times  in  succession,  and  timed  by  a  watch,  then  the 
diatoms  will  be  sufficiently  well  separated  according  to  their  size. 
The  diatoms  are  then  placed  in  a  small  test  tube,  and  as  much  water 
as  possible  is  drained  o£^  which  should  be  replaced  by  pure  alcohol 
This  alcohol  is  then  drained  ofi*  again  and  twice  replaced  by  isobutylic  alcohol 
The  diatoms,  intended  to  be  used  for  type-slides,  are  preserved  permanently 
in  this  isobutylic  alcohol  When  preparations  are  made  the  diatomiferous 
liquid  is  placed,  by  means  of  a  pipette,  upon  cover-glasses,  which  may  then 
be  used  either  for  immediate  mounting  or  for  the  purpose  of  selection. 

The  isobutylic  alcohol  cannot  be  mixed  with  water;  it  has  the  advan- 
tage of  drying  very  slowly — taking  at  least  several  hours — and  of  avoiding 
the  accumulation  of  the  diatoms  during  evaporation:  the  valves  remain 
absolutely  in  the  same  position  in  which  they  are  placed  at  the  moment 
when  the  drop  falls,  but  they  do  not  stick  to  the  cover-glass  as  is  the 
case  with  ordinary  alcohol. 

Professor  Brufis  method  of  preparcUion, — Professor  Brun,  the  enthusiastic 
diatomist  of  Geneva,  described  in  1887  a  method  of  preparing  diatoms, 
which,  according  to  experiments  I  have  made,  gives  excellent  results.  He 
has  thus  described  his  operations : — 

'^A  large  number  of  recent  microscopical  writers,**  says  Mr.  Brun 
^  have  devoted  their  attention  to  pelagic  gatherings,  to  those  from  lacustrine 
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and  marine  muds  and  to  fossil  deposits.  In  such  are  found  Polycystins^ 
Radiolaria,  Ghbigerina^  Foraminifera,  Spon^es^  Diatoms^  and  many  other 
infinitely  small  and  very  varied  organisms.  In  the  marine  muds  of 
soundings  only  dead  and  mummified  species  are  found.  It  is  only  at  the 
sur&ce  of  seas  and  lakes  that  living  examples  exist,  where  both  air 
and  light  are  abundant,  and  if  in  the  deep  muds  a  few  specimens  arc 
occasionally  met  with  in  good  condition,  it  is  only  due  to  the  fieurt  that 
they  have  dropped  from  the  surface  and  that  they  have  but  lately 
ceased   to  live. 

'*A  naturalist  often  experiences  great  difficulty  in  separating  these 
ofganisms  firom  the  pulverulent  or  crystalline  mass  (nlieious,  argiUacetms 
or  calcareous),  of  which  the  greater  portion  of  soundings  consist 
These  substances,  often  mbced  for  centuries  with  organic  detritus  form 
usually  a  pasty  or  plastic  mass,  which  may  sometimes  be  even  like 
tar,  and  is  very  troublesome  and  difficult  to  separate.  A  large  quantity 
of  volcanic  ashes  may  also  be  frequently  found  mixed  up  with  them. 
Sometimes  the  sounding  only  consists  of  mineral  material  without  any 
trace  of  organisms. 

"In  order  to  study  organisms  having  silicious  shells,  eg.,  Polycystins, 
some  Radiolaria,  and  especially  Diatoms,  it  is  indispensable  to  entirely 
destroy  this  bulky  organic  matter.  In  guanos  excrementary  detritus  are 
abundant  They  resist  to  an  extraordinary  degree  the  process  of 
putrefaction  and  even  dissolvents,  hydrochloric  and  nitric  acid  and 
chlorine.  All  these  organic  detritus  are  equally  incapable  of  being 
levigated  by  reason  of  their  varying  specific  gravity,  and  more  particularly 
because  mineral  particles  so  persistently  adhere  to  them. 

'*The  following  process  effects  the  complete  destruction  of  all  this 
oiganic  matter,  and  as  it  does  not  give  ojf  any  add  vapours  it  has  the 
advantage  of  not  necessitating  the  use  of  a  special  laboratory  or 
a  strong  up  draft  current  during  cleaning.  It  also  gives  results  superior 
to  any  treatment  with  potassium  chlorate  or  permanganate,  or  with 
nitric  acid,  the  chemicals  usually  employed,  since  all  these  give  off  acid 
and  corrosive  vapours. 

'*  The  desiccated  mass  (which  may  be  pulverulent  or  compact)  is  treated 
in  a  phial  with  diluted  hydrochloric  acid  to  remove  the  calcareous  matter. 
The  phial  should  be  sufficiently  large  to  hold  all  the  viscous  scum  which 
the  calcareous  matter  produces  when  it  is  thus  intimately  mixed  up  with 
organic  matter  in  a  state  of  decomposition.  When  these  salts  have  been 
completely  dissolved  the  liquid  and  the  mud  are  placed  on  a  filter  paper,  on 
which  the  insoluble  deposit  is  washed,  and  then  dried  on  the  same  filter  paper. 
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"This  dry  deposit  is  then  put  into  a  phial  and  twice  its  volume  of 
eonatUrated  sulphuric  acid  poured  on  it.  This  is  allowed  to  act  for 
several  hours^  during  which  it  is  frequently  shaken.  The  mass  will  grow 
black.  Guanos  require  from  five  to  six  times  their  volume  of  sulphuric 
acid.  This  acid  is  the  only  efficient  solvent  of  excrementary  debris,  and 
even  then  most  of  at  can  be  removed  by  decanting  three-fourths  of  the 
sulphuric  liquid  after  leaving  it  to  rest  for  a  sufficient  time.  On  this 
thick  gruel-like  and  blackened  matter  some  coarsely-powdered  potassium 
bichromate  is  then  added.  It  should  be  added  by  small  successive 
doses,  giving  it  a  good  shake  each  time.  The  mass  becomes  heated 
and  oxygen  is  often  given  off.  It  should  be  stopped  as  soon  as  its 
colour  has  changed  from  black  to  red,  or  when  crystals  of  chromic 
acid  have  been  formed.  In  this  treatment  the  organic  matter  is 
carbonized  by  the  sulphuric  acid,  and  the  nascent  chromic  acid  effects 
its  combustion.  The  preliminary  washing  with  hydrochloric  acid  is 
made  so  as  to  avoid  the  formation  of   lime  sulphate. 

"To  the  above  liquid  is  added  water  little  by  little.  The  mass  again 
becomes  heated.  An  abundant  supply  of  water  is  then  added.  The 
colour  of  the  resulting  deposit  is  now  comparatively  white.  It  is  then 
carefully  washed  by  decanting.  The  last  decantings  are  made  with  dis- 
tilled water.  It  is  then  ready  for  use.  For  this  purpose  it  is  diluted 
with  distilled  water,  and  the  mixture  dropped  on  to  large  cover-glasses, 
on  which  it  is  dried.  From  these  cover-glasses  the  selection  of  species 
is  made." 

Preparations  with  Styrax  and  Liquidambar, — Towards  the  middle  of 
the  year  1883  I  disclosed  a  new  method  of  preparation,  which  I  had 
myself  practised  for  some  considerable  time. 

I  have  given  up  Canada  Balsam  and  I  use  Styrax  instead,  which, 
while  being  easier  to  manage,  has  a  considerably  greater  index  of 
refraction  and  shows  the  details  of  diatoms  much  more  clearly.  Since 
I  introduced  this  medium  to  the  public  I  have  had  the  satisfaction  of 
seeing  it  adopted  by  the  most  competent  diatomists.  I  will  therefore 
shortly  explain  the  method  of  preparing  and  using  Styrax.  Styrax  is  a 
natural  balsam  which  exudes  from  the  Styrax  Orientalis  Milier^  a  native 
of  Asia  Minor. 

It  must  be  bought  in  the  raw  state  as  sold  commercially,  when  it 
appears  in  the  form  of  a  soft,  greyish  mass.  A  thin  layer  of  it  should 
be  spread  on  a  plate  and  exposed  to  the  air  and  light  until  it  becomes 
sufficiently  hard  and  has  lost  all  the  water  which  it  contained. 

This  is  then  dissolved  in  a  mixture  of  equal  parts    of  alcohol    and 
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benzine  (not  to  be  confused  with  petroleum  benzine)  or,  if  preferred,  in 
a  mixture  of  sulphuric  ether  and  absoltite  alcohol,  and  filtered  through 
a  filter  paper.  The  following  is  the  way  in  which  I  use  the  solution 
thus  obtained,  whilst  I  also  give  a  description  of  the  mode  in  which 
I  have  made  my  preparations  for  the  last  ten  years  or  more — the  mode 
indeed  in  which  all  my  type  collections  of  the  Synopsis  were  prepared : — 

I  begin  by  placing  the  cover-glasses  on  a  large  plate  of  glass,  or 
on  a  thick  piece  of  cardboard,  and  on  each  of  the  former,  by  means 
of  a  pipette,  I  put  a  large  drop  of  distilled  water,  on  which  I  carefiiUy 
let  fall  a  small  quantity  of  diatomiferous  liquid.  (')  The  diatoms  disperse 
in  the  drop  of  distilled  water,  which  b  consequently  slightly  agitated. 

The  cover-glasses  are  then  covered  over  with  a  bell  glass  and  left 
to  evaporate  of  their  own  accord. 

When  this  is  completed  the  cover-glasses  are  taken  one  by  one  and 
heated  to  red  heat  on  a  plate  of  platinum  and  put  back  on  the 
laige  plate  of  glass  where,  after  having  received  a  drop  of  very  fluid 
solution  of  styrax,  they  are  again  left  under  the  glass  bell  to  evaporate. 

In  a  few  moments  the  layer  turns  white,  but  this  phenomenon  need 
not  cause  anxiety  (it  does  not  occur  with  the  solution  in  chloroform), 
and  at  the  end  of  24  hours  the  benzine  is  completely  evaporated.  The 
cover-glass  is  then  turned  over  and  placed  on  a  glass  slip  and  heated 
gently,  preferably  with  a  Marie  bath  (hot  water  bath).  Having  got  rid 
of  the  air  bubbles,  if  there  be  any,  by  means  of  a  clip,  it  only  remains 
to  remove  any  superfluous  styrax  from  it,  when  cold. 

Liquidambar  is  preferable  to  Styrax.  This  balsam,  which  is  obtained 
from  the  Liquidambar  Siyraciflua  is  not  met  with  commercially  in 
Europe,  but  it  can  now  be  purchased  from  Messrs.  Paul  Rousseau  &  Co., 
17,  Rue  Soufflot,  Paris,  purified  and  hardened  according  to  our  method, 
or  in  solution  (when  it  is  made  up  either  with  chloroform  or  benzine, 
and  is  preferable  for  mounting  diatoms). 

Liquidambar  is  more  easily  managed  than  Styrax  and  has  a  little 
higher  index  of  refraction. 

Priparaiums  in  very  refractive  /r^^M^.-^Various  substances  possessing 
a  high  index  of  reaction  have  been  proposed  for  preparing  diatoms 
in,  ^^.,  Monobromide  of  Naphthalin,  Sulphur  and  Phosphorus  dissolved 
in  carbon  bisulphide,  &c.  All  these  substances  are  very  troublesome  to  use, 
and  the  last  two  do  not  keep.  They  can  therefore  only  be  employed  tempor- 
arily and  in  th6se  cases  in  which  very  indistinct  details  have  to  be  studied. 

( ■ )  I  preserve  my  diatoms  in  alcohol,  which  I  decant  before  using,  and  substitute  distilkd 
water, 
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However,  Prof.  H.  L.  Smith  has  invented  a  medium  which  possesses 
an  exceedingly  high  index  of  refraction,  viz. :  2*25  to  2*4.  We  have 
given  a  detailed  description  of  the  way  in  which  this  medium  b  pre- 
pared in  the  last  English  Edition  of  our  Treatise  on  the  Microscope, 
and  we  refer  to   this  work  for  the  details  on  this  subject  ('). 

Sysiemaiic  preparations  of  Type  Slides  and  selected  d'aloms. — Every 
microscopist  is  aquainted  with  the  admirable  type  slides  which  were  first 
introduced  by  Mr.  J.  D.  Moller  of  Wedel,  in  1867.  I  have  a  most  vivid 
recollection  of  the  appearance  of  the  first  slides  (many  of  which  are 
in  my  possession)  and  the  sensation  which  they  produced  in  the 
microscopical  world. 

Mr.  Moller  employs  a  specially  constructed  microscope  to  make  his 
type  slides,  and  he  adopts  his  own  particular  methods,  which  he  has 
hitherto  disclosed  to  but  three  or  four  persons,  of  whom  I  am  fortunately  one. 

I  have  now  known  it  for  a  long  time  but  am  under  an  obligation 
not   to  reveal  anything  in  connection  with  the  subject 

Other  professional  preparers  and  enthusiastic  amateurs  have  applied 
themselves  in  the  same  direction,  and  if  their  results  are  not  as  per- 
fect as  Mr.  Moller's — a  fact  which  anyone  who  has  been  initiated  into 
his  secret  must  recognise — they  at  least  approach  very  closely  to  per- 
fection; the  type  slides  of  Thum  of  Leipzig  for  example  are  deserving 
of  all  praise. 

Type  slides  proper  have  not  hitherto,  so  far  as  we  know,  been  made  other 
than  by  Moller  and  two  enthusiastic  and  skilful  amateurs,  Mr.  J. 
Kinker,  of  Amsterdam,  and  Mr.  E.  Weissflog,  of  Dresden,  both  of 
whom  use  Moller's  process,  and  have  produced  genuine  works  of  arts. 

Mr.  E.  Weissflog,  especially,  has  made  himself  quite  master  of  the  art, 
and  has  produced  most  important  type  slides,  as  for  instance  that  of  Santa 
Monica,  which  contains  about  600  forms.  Such  work  requires  long  and 
difficult  application. 

In  connection  ¥rith  type  slides  we  must  not  omit  to  mention  the  prepara- 
tion of  selected  diatoms,  />.,  preparations  containing  one  or  more  isolated 
diatoms.  These  preparations  are  very  valuable,  and  every  diatomist  ought 
to  know  how  to  make  them. 

The  methods  moreover  are  very  simple,  and  have  been  fully  described 
by  Mr.  H.  Peragallo,  the  eminent  French  diatombt,  in  his  work  on 
''  Les  Diatamtes  de  la  Bale  de  Villefranche^^  (*)  and  I  shall  now  quote 
all  the  passages  in  which  oiu*  learned  correspondent  describes  them: — "I 

( > )  The  Microscope,  London,  1893.  p.  305. 
(•)  Paris,  Ubrairie  Baillidre,  1888. 
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use  as  siang,"  says  Mr.  Peragallo,  'Uhe  gum-tragacanth  recommended  by 
Professor  Brun,  of  Geneva,  and  have  always  found  it  perfect;  its 
refractive  index  being  nearly  the  same  as  that  of  glass,  renders  its  presence 
invisible  when  the  mounting  is  finished;  and  moreover  by  using  an 
aqueous  solution  of  it  the  following  great  advantage  is  secured,  namely, 
that  all  subsequent  operations  made  with  resinous  media  do  not  affect  the 
adherence  of  the  diatoms  to  the  glass,  and  that  a  type  slide  can  be 
prepared  with  heat  in  a  few  minutes  without  requiring  either  stove  or 
lengthy  drying  in  the  air, — in  other  words,  very  little  time,  and  scarcely 
any  apparatus  are  needed — ^three  solutions,  a  bristle  needle,  and  a  brass 
heating  table  being  the  only  requisites  for  making  one  or  more  completely 
finished  type  preparations  in  the  short  space  of  five  minutes. 

''This  being  so,  for  the  sake  of  greater  clearness  I  will  give  a 
detailed  description  of  my  modus  operandi  step  by  step. 

''A.  SoLimoNS. — I  St.  Solution  of  Siyrax.  Ordinary  liquidambar  dissolved 
in  benzine  or  in  a  mixture  of  benzine  and  absolute  alcohol.  2nd. 
Imbibing  solution  which  should  be  the  same  as  that  which  has  been 
used  to  dissolve  the  balsam ;  a  mixture  of  equal  parts  of  benzine  and 
alcohol  containing  a  little  styrax  dissolved  in  it  is  highly  to  be  recom- 
mended; the  styrax  in  the  solution  remains  in  the  interior  of  the 
diatoms  and  prevents  the  air  from  re-entering  in  case  tbe  liquid  should 
be  by  accident  allowed  to  evaporate  completely  before  applying  the 
styrax.  3rd.  Fixing  medium.  This  is  obtained  by  making  a  saturated  solution 
of  gum-tragacanth  in  warm  distilled  water  and  then  filtering.  The  small 
quantity  of  gum  dissolved  is  amply  sufficient;  a  little  alcohol  or  creosote 
should  be  added  to  prevent  mould.  (This  liquid  has  been  recom- 
mended by   Professor  Brun.) 

"B.  Prepared  Cover-glass. — I  fix  or  get  fixed  with  styrax  some 
small  cover-glasses  of  5  mm.  in  diameter  on  some  glass  slips  a  little  to 
the  side  of  the  centre  and  on  this  cover-glass  I  deposit  the  selected 
diatoms;  this  arrangement  is  the  characteristic  feature  of  my  method 
and  in  my  opinion   offers  the  following  advantages: — 

^  ist.  I  do  not  break  or  lose  cover  -  glasses  while  manipulating ; 
and.  When  I  have  deposited  a  diatom  on  a  cover-glass,  and  have 
fixed  it  there  in  the  way  I  shall  hereafter  describe,  I  can  write  on  the 
slip  observations  which  will  enable  me,  if  I  have  occasion,  to 
deposit  subsequently  another  individual  of  the  same  species  by  the 
side  of  the  first;  3rd.  I  can  manipulate  the  cover-glasses  which  I  am 
using  so  as  to  keep  them  free  from  dust  without  either  danger  or  risk. 
I^astly.    When  my  preparation  is  finished,  if   I  am  not  satisfied  with  it. 
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or  if  I  have  no  further  use  for  it  in  consequence  of  having  made 
a  better  one,  my  cover-glass  is  as  good  as  new,  because  I  deposit  a 
fresh  diatom  on  the  surface  which  is  now  uppermost,  and  as  soon  as 
the  cover-gl&ss  has  been  turned  over  a  cleaning  with  alcohol  will  clear 
off  the  specimen  which  was  last  selected  and  which  is  still  adhering 
to  the  sur&ce  which  will  now  have  become  the  upper  surface.  I  have 
repeated  such  an  operation  several  times  without  having  made  any 
mistake.  If  large  cover-glasses  are  used,  or  even  if  on  small  cover- 
glasses  it  is  desired  to  make  a  coloured  ring  round  a  diatom  so  as 
to  be  able  to  find  it  again  with  greater  ease,  it  is  only  necessary  before 
dropping  the  imbibing  solution,  and  as  soon  as  the  diatoms  are  fixed, 
to  place  the  slip  bearing  the  cover  on  the  turn-table,  to  centre  the 
diatoms  under  a  lens  and  m:ike  a  ring  with  some  water  colour  paints, 
^^.,  Prussian  blue ;  this  ring  will  not  be  injured  during  subsequent  opera- 
tions, since  no  more  water  will  be  used. 

•'C.  Selection. — I  dry  the  diatoms  intended  for  selection  either  on 
English  sized  slips  or,  what  is  even  more  convenient,  on  German  sized  slips. 
In  every  case  it  is  important  to  thoroughly  eliminate  the  alcohol  in 
which  the  gathering  has  been  preserved,  replacing  it  with  very  pure 
distilled  water,  and  allowing  the  drying  operation  to  go  on  naturally, 
without  having  recourse  to  heat.  In  this  way  one  can  be  certain  that 
the  diatoms  will  not  reunite  in  a  mass,  and  will  not  adhere  to  the  glass. 
If  the  water  spreads  badly  over  the  glass,  it  should  be  cleaned  with  a  solution 
of  bichromate  of  potass,  aciduated  with  sulphuric  acid  and  containing 
in  suspension  a  little  tripoli  (common  diatomiforous  earth ;  that  of 
Auvergne  serves  the  purpose  very  well). 

"  The  diatoms  can  be  transferred  by  means  of  a  hair  or  bristle  fixed 
to  a  handle,  but  I  prefer  to  use  small  wooden  handled  brushes.  When 
bujring  them  I  ascertain,  by  means  of  a  lens,  that  one  hair  is  longer 
than  the  others  ;  I  use  this  brush  to  transport  the  diatoms  and  to  fix 
them.  If  it  is  desired  to  change  the  position  of  the  diatoms  without 
raising  them  from  the  surface,  where  they  are  found,  it  is  necessary  to 
use  a  brush,  thoroughly  cleansed  from  all  grease  by  chloroform.  If 
on  the  contrary  one  wishes  to  make  sure  of  lifting  the  diatoms,  the 
bristle  should  be  greased  by  passing  it  over  the  skin,  or  better  still,  by 
previously  brushing  it  on  a  slip  slightly  rubbed  over  with  essence  of 
turpentine,  which  has  not  been  completely  wiped  off.  To  make  sure 
of  depositing  the  diatom  on  the  prepared  cover-glass,  the  latter  should 
be  previously  moistened  with  the  breath.  The  same  operations  must 
be  gone  through  whenever  it  b  wished  to  change  the  position  of   the 
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diatoms  on  the  prepared  cover-glass  and  to  arrange  them  conveniently, 
in  order  to  avoid  all  risk  of  their  being  carried  away  by  the  bristle 
or  brush. 

'*  Diatoms  should  be  selected  under  a  compound  microscope  with  a 
magnification  of  80  to  100  diameters;  they  are  placed  on  the  prepared 
cover-glass  by  means  of  a  lens  or  doublet,  which  is  quite  sufficient  to 
give  a  general  view  of  what  is  being  done. 

*'D.  Fixing. — The  diatom  having  been  placed  in  position,  the  brush 
is  slightly  soaked  in  the  solution  of  Gum-Tragacanth,  and,  afler  moistening 
the  cover-glass  with  the  brush,  the  diatom  should  be  gently  touched  with 
the  brush,  which  should  be  glided  over  the  cover-glass.  If  there  is  any 
fear  of  disarranging  the  placed  diatom  it  may  be  sufficient  to  place  some 
gum  completely  round  it,  and  to  moisten  it  thoroughly  with  the  breath ;  the 
gum  spreads  and  fixes  the  diatom,  but  the  first  procedure  is  preferable  and 
surer.  By  passing  the  brush  between  the  lips,  its  point  is  re-made,  and 
it  is  ready  for  selecting.      (This  is  the  method  of  Mr.  H.   Dalton). 

''K  Imbibition. — One  or  more  diatoms  having  in  this  manner  been 
placed  and  fixed,  the  prepared  cover-glass  is  put  under  the  microscope 
and  examined,  to  see  if  the  diatoms  are  exactly  the  same  species, 
and  whether  they  are  suitably  arranged.  When  these  conditions  are 
fulfilled  and  after  every  trace  of  moisture  has  disappeared  (heat  gently 
for  greater  security)  a  drop  of  the  imbibing  solution  is  deposited  on 
the  cover-glass,  and  the  progressive  absorption  of  air  bubbles  can  be 
observed  under  the  microscope,  further  liquid  being  added  when  the 
previous  dose  is  on  the  point  of  being  evaporated,  but  there  is  no 
cause  for  alarm  if  it  should  trickle  slightly  over  the  sides  on  to  the  slip. 

'^F.  Mounting. — When  the  air  bubbles  have  disappeared  and  before 
the  imbibing  solution  has  completely  evaporated,  a  drop  of  styrax  is 
added;  it  should  be  left  a  few  moments  to  allow  the  balsam  to  penetrate 
the  diatoms  so  as  to  take  the  place  of  the  imbibing  solution  (without 
this  the  bubbles  may  reappear),  then  it  is  carried  to  the  heating  table. 
It  is  heated  until  the  styrax  commences  to  smoke;  should  any 
bubbles  be  seen  on  the  cover-glass,  they  can  be  burst  by  bringing 
the  flame  of  a  lighted  match  close  to  them;  then  making  the  cover- 
glass  slide  to  the  edge  of  the  slip  with  the  end  of  a  pair  of  forceps 
it  is  taken  hold  of  and  turned  over  on  to  the  centre  of  the  slip. 
By  taking  the  slip  under  the  microscope  while  it  is  still  warm,  the 
cover-^^asp  may  be  turned  round  in  such  a  manner  that  the  diatoms 
are  in  the  best  position.  It  now  only  remains  to  let  it  cool  and  to 
remove  all  surplus  balsam  with  a  piece  of   linen  saturated  with  alcohol 
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^  These  operations  take  longer  to  describe  than  to  carry  out  and  a 
large  number  of  types  may  be  prepared  in  a  very  short  time. 

"If  one  wishes  to  place  but  one  to  three  specimens  on  a  cover- 
glasSy  it  b  better  to  fix  them  as  I  have  indicated  above.  If,  on  the 
contrary,  it  b  desired  to  arrange  a  larger  number  of  individuals  seriatim, 
it  is  preferable  to  previously  coat  the  cover-glass  with  a  layer  of  gum. 

"It  is  useless  to  trouble  one's  self  about  the  appearance  of  the 
diatoms  before  the  balsam  has  been  applied,  because  the  gum  (unlike 
gum  arable)  subsequently  becomes  quite  invisible." 


CHAPTER  II. 


Terminology  and  Classification  of  Diatoms. 


We  intend  in  this  chapter  to  review  the  various  parts  of  a  diatom 
with  reference  to  the  terms  which  we  shall  use  in  the  classification 
and  description  of  species.  We  shall  examine  in  succession  the  frustule, 
the  valve  and  its  processes,  the  raphe,  and  the  endochrome. 

§  z.  Frustule. 

By  frustuk  is  meant  the  whole  silicious  box  or  epiderm.  The  frustule 
Is  always  formed  of  two  parts  called  vah*es^  one  slipping  over  the  other 
or  with  edges  opposed. 

By  girdle  view  is  meant  the  view  of  the  frustule  which  shews  the 
line  of  suture  or  self-division,  called  the  connecting  zone;  and  by  valve 
view  that  which  presents  the  raphe  fully  or  the  punctate  or  striate 
valve. 

The  frustule  is  much  developed  in  the  girdle  view  when  the  axis 
which  is  parallel  to  the  sutural  line  is  much  shorter  than  the  other. 
The  axis  parallel  to  the  sutural  line  is  called  the  longitudinal  axis  and 
the  axis  which  forms  a  perpendicular  with  the  sutural  line  is  called  the 
transverse  axis. 

The  connecting  zone  may  be  broad  or  narrow;  it  may  be  united 
or  display  folds  or  puncta. 

The  frustule  is  said  to  be  genitulate  or  genuflexed  when  one  of  its 
margins,  or  sometimes  both  margins,  display  a  more  or  less  sharj)  bend 
as  in  the  Achnanthes  (pi  8,  f.  323-337) ;  it  is  called  bent  when  the  two 
margins  are  curved  alike  and  in  the  same  direction,  and  lastly,  it  is 
arcuate  when  one  of  its  margins  is  more  curved  than  the  other. 

The  frustule  is  said  to  be  torsive  or  twisted  when  the  two  extremities 
(apices)  are  turned  in  contrary  directions  :  ex.  Surirella  spiralis  (pi.  r3,  f.  592). 

It  is  called  bacillar  when  it  is  much  longer  than  it  is  broad,  as  in 
Synedra  (pL  10,  f.  402-438). 

The  frustule  is  complex  when  it  has  several  sets  of  valves  as  in  some 
Navicular  and  it  is  compound  when  each  valve  consists  of  two  or  more 
plates  of  different  structure  as  in  Arachnoidiscus  and  Actinoptychus  (pL  22, 
f.  648,  649). 
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The  frustule  sometimes  exhibits  partitions  or  septa^  which  are  internal 
longitudinal  plates,  that  is  to  say,  parallel  to  the  connecting  zone,  as  in 
the  case  of  the  genera  Rhabdonema  (pi.  12,  f.  486a-488a)  and  Striatella 
(pi.  12,  f.  483a-485a);  these  partitions  are  frequently  (and  most  probably 
always)  perforated. 

In  other  cases  the  frustule  shows  false  partitions  or  vitta\  these  are 
prolongations  from  the  margins  of  the  connecting  zone  towards  the  interior 
as  in  the  genus  Grammatophora  (pi.  11^  f.  479-482a).  These  imperfect 
partitions  are  only  visible  in  the  girdle  view,  as  may  be  seen  in  the 
genus  Meridian  (pi.  11,  f.  474). 

The  frustule  is  free  when  it  is  neither  attached  by  any  of  its  parts 
nor  enclosed  in  tubes  or  fronds;  it  is  adherent  when  it  is  attached 
either  to  stones  or  to  other  algje  or  to  any  bodies  by  means  of  an 
appendix  produced  by  a  prolongation  of  the  coleoderm  (mucous 
enveloiKj). 

In  the  latter  case  it  is  stipitate  when  this  appendix  forms  a  filament 
of  some  length  and  sessile  when  its  length  is  scarcely  appreciable. 

Again,  the  frustule  may  also  be  enclosed  in  a  mucus  or  in  tubes 
or  in  branched  filaments  resembling  the  higher  algae,  and  in  this  latter 
case  these  filaments  are  oiWt^  fronds. 

The  mucus,  tubes,  and  fronds  are  formed  of  one  and  the  same  sub- 
stance, viz.,  that  which  forms  the  coleoderm.  This  material,  which  is 
hyaline,  albuminoid,  and  slightly  silicious,  is  sometimes  called 
thallus. 

The  stipes^  fronds,  tubes,  etc.,  are  the  result  of  an  excessive  develop- 
ment of  coleoderm,  and  this  development  varies  with  the  habitat  of  the 
s|>ecies.  Sometimes  it  is  considerable,  at  other  times  it  is  entirely  wanting ; 
Mr.  Kitton  has  found  Navicula  serians  and  Mehsira  SoleroUi  (which  are 
invariably  free  forms)  envelo])ed  in  a  thick  mucus. 

Schizonema  neglectuniy  Thwaites  is  nothing  but  Navicula  gracilis^  Kiltx,, 
living  in  tubes. 

We  do  not  therefore  attribute  any  specific  and  less  generic  value  to 
these  secretions  of  the  frustule. 

§  2.  Valves. 

A. — General  Description  of  the  Valve. 

The  valve  is  the  moiety  of  the  frustule.  In  comparing  a  diatom  to 
a  box  (^^.,  pill  box),  the  sides  of  the  box  correspond  to  the  connecting 
zone,  and  the  valves  to  the  top  and  bottom. 
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A  valve  should  be  examined  with  reference  to  (i)  its  general  appearance ; 
(3)  its  outline ;  (3)  its  extremities  (apices) ;  and  (4)  its  processes  (appendices). 

ist.  General  Appearance.— The  valve  is  said  to  be  smooth  when 
it  displays  absolutely  no  pattern  or  any  marking  on  the  surface.  This 
wordy  which  was  so  frequently  used  by  former  authors  having  but 
imperfect  microscopes  at  their  disposal,  can  only  now  be  applied  in  a 
few  rare  cases. 

The  valve  is  ahtolate  (cellular  or  cellulose^  according  to  some 
authors),  when  it  is  marked  with  coarse  dots,  giving  an  hexagonal  or 
angular  appearance  as  in  the  Trkeratium  (pi.  21,  f.  643). 

Many  diatoms  of  the  sub-family  Crypto-raphidiese  have  an  alveolate 
structure.  The  valve  is  striate  when  it  displays  strut  or  fine  lines 
formed  of  delicate  puncta,  which  the  microscope  resolves  (separates)  with 
difficulty,  as  in  Amphipleura  pellucida  (pi.  5,  f.  353).  It  is  moniliform 
when  these  strice  are  formed  of  rows  of  very  distinct  beads,  as,  e^,^  in 
Navuula  Lyra  (pi.  4,  fig.   161). 

The  valve  is  furnished  with  costce  when  it  displays  very  distinct 
coarse  lines,  often  thick,  and  resembling  ribs,  and  cannot  be  resolved 
into  puncta.  These  costce  are  often  the  result  of  the  confluence  of 
alveoles;  this  term  is,  moreover,  also  applied  to  the  thickened  spaces 
between   certain  rows  of  fine  puncta. 

When  the  striae  or  costae  are  not  interrupted  by  a  median  line  or 
raphe  the  valve  is  said  to  be  pervious  striate  or  transversely  furnished  with 
costse;  it  is  said  to  be  dimidiate  striate  or  costate  when  the  striae  or 
costae  only  extend  over  the  moiety  of  the  valve. 

The  valve  is  called  arcuate  when  one  of  the  margins  is  more  curved 
than  the  other,  as  in  Ceratoneis  Arcus  (pi.  10,  f.  401).  The  convex 
side  is  often  called  the  dorsum  or  dorsal  maigin,  and  the  concave 
side   is    called    the  venter  or  ventral  side. 

The  valve  is  cymbifotm  when  it  has  margins  unequally  curved  in 
opposite  directions  as  in  many  Cymhella, 

In  this  case  we  have  similarly  applied  the  term  dorsal  margin  to  the 
most  convex  side,  and  wntral  side  or  tnargin  to  that  which  is  less 
convex  and  situate  on  the  concave  side  of  the  raphe. 

The  valve  is  bent  when  the  sides  are  curved  alike  and  in  the  same 
direction  and  geniculate  or  genuflexed  when  either  one  or  sometimes 
both  sides  have  an  acute  fold. 

2ND.  OuTUNE. — ^Thc  forms  of  the  valve  may  be  classified  into  two 
groups ;  firstly,  forms  which  are  circular  or  derived  from  a  curved 
line,  and  secondly,   those  which  are  polygonal. 
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A.  Valves,  whose  outlines  are  derived  from  a  curved  line,  may  be : — 
Circular  or  orbicular*,    />.,    forming  a    circle.       Ex.     Cosdnodiscus 

(pi.  33,  f.  664-668). 
Rounded  \  i>.,   of   an   approximately   circular    form.     Ex.    Surirella 

crumena  (pi.  13,  f.  586). 
Oval\  /.tf.,  in  the  shape  of  an  egg.    Ex.  Surirella  siriatula  (pi.  13,  f.  580). 
Eiiipfici  />.,    the    outline    forms    an    ellipse,    that    is    to    say,  an 

elongated  circle    whose    two    extremities   are    equally  rounded, 

Ex.  Cymatopleura  elhptica^  type  form  (pi.  12,  f.  480b.) 
Renifomi :  i,e.,  in  the  shape  of  a  kidney.     Ex.  Surirella  reniformis. 
Lanceolate:  />.,   in  the   iorm  of   a   lance    head   with    narrow    and 

somewhat  pointed  apices. 
Cuneaie  or    cunei/omii    ix.^    in    form  of    a    wedge  with  rounded 

angles,  as  in  many  Gomphonema  (pL  7,  f.  301,  302). 

B.  Valves  whose  outline  assume  a  polygonal  form,  may  be: — 
Triangular-.    i,e^    having    three     angles     as    in    the    Biddulphia 

{Triceraiium)  Fatms^  type  form  (pi.  21,  f.  643). 
Quadrangular  (pi.  2 1,  f.  642),  and  pentangular  as  in  certain  Triceratium. 
3.  Extremities   (Apices).— The  apices  of  valves  exhibit  characteristics 
of  great  importance  for  descriptive    purposes.    They  may  be: — 
Acute  or  sharp-pointed :  />.,  they  imperceptibly  taper  to  a  point 

Obtuse:  Le,^  they 
are  more  or  less 
blunt  at  the  point. 

Truncate  :  i>., 
they  appear  to  be 
cut  off  abruptly. 

^  ■  ^  ^  "  Attenuate  and 

Fig.  23 —Diflfcrent  forms  of  acuminittc  termination.  tapering     when   they 

A.R  Acuminate  apices  /^      />>  7 

c.  Rostrate  apex.  lessen     in    breadth 

D.  Acuminate-capitate  apex. 

E.  Rostrate-capitate  apex.  abruptly^  a  modifica- 
tion  which    authors  often  improperly  designate  by  the  term  produced. 

Acuminate  :  />.,  they  terminate  more  or  less  abruptly  at  the  apex  in  a  kind 
of  narrow  extension.  Two  kinds  of  acuminate  termination  can  be  distinguished. 

I  St.  The  amminate  termination  properly  so-called,  that  is  to  say,  the 
narrowing  of  the  conical  point  (fig.  23,  A.B.). 

2nd.  The  rostrate^  when  the  narrowing  takes  the  form  of  a  beak  with 
parallel  margins  (fig.  23,  C),  as  in  Navicula  Amphirhynchus  (pi.  5,  f.  214). 

When,  after  the  narrowing,  the  valve  is  again  enlaiged  in  the  form 
of  a  bead,  it  is  called  capitate.    The  valve  may  therefore  be  acuminak- 
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io^aU  (fig.  33  D.),  as  in  Navkula  rhynchoapkaia  (pL  3,  f.  119),  (nr  rostrati- 
capitaU  (fig.  33,  E.),.a8  m  Navicuia  misoU^  (pi.  a,  fig.  96). 

The  valve  shows  a  lumen  when  its  apex  b  more  brilliant  than  the 
other  portions,  which  results  from  a  thidcening  of  the  internal  terminal 
margin  of  the  valve,  such  deposit  of  silica  refracting  the  light  with 
greater  power.    Ex.  Siauromis  acuta  (pi.  i,  £  51X 

4.  Processes. — Processes  are  projections  which  are  generally  seen  to  be 
standing  out  beyond  the  other  parts  of  a  diatom  when  it  is  examined  in  the 
girdle  view;  they  are  either  spines,  as  in  Chmtoceros  (pi  i8«  f.  604)  or 
places  of  attachment  in  filamentous  (and  probably  other)  forms,  as  in 
BiddulpMa  (pi.  ao,  f.  630-636). 

The  term  process  is  hardly  applicable  to  the  simple  blank  spaces 
that  are  seen  on  the  concave  valve  of  Gephyria^  or  on  the  valves  of 
Dimeregramma  or  Plagwgramma, 

Ales  or  wings  are  expansions  usually  of  the  margins  of  the  valves, 
as  in  the  Surirella  (pi  13);  at  other  times  they  arise  on  the  surfiice 
of  the  valve  itself  as  in  the  genus  Amphiprora  (pi  5,  f.  387-39^).  When 
the  aiiz  are  only  slightly  projecting^  as  in  the  Ntttschia  (pi  isX  the 
valve  is  said  to  be  Carinate  (like  a  keel). 

There  must  also  be  classed  with  processes  the  Ocelli  which  are  pseudo- 
openings  (in  reality  true  processes)  which  present  well  marked  external 
outlines  when  the  valve  is  seen  in  the  gurdle  view,  as  in  the  genus  AuHscus 
(pi  a  I,  f.  646). 

B. — Microscopical  Structure  of  the  Valve. 

The    structure    of    the    diatom    valve    has    formed   the    subject   of 

numerous     and     important     works,    among    which    must    be     specially 

mentioned  those  of  Messrs.  Flogel  ('),  Otto  Miiller  (■),  Prinz  and  Van 

Ermengem  (»X    Cox  (♦),   Haughton-Gill  ('),    and   Deby  (•).      Flogel   has 

( > )  F1(M :  Untersachungen  aber  die  Structur  der  Zellwand  in  d«r  Qattung  Pleurosigma. 
Arcbiv.  f.  Mik.  AnaL  VI.,  1870,  pages  479-514. 

( " )  Uber  den  feineren  Bau  der  Zellwand  der  BacillariaoiSen  insbesoodere  der  Triaratium  und 
der  Plturwigma,    Reichert  and  Du  Bois-Raymond's  Archiv,  fUr  Physiol,  1871. 

(3)  Recherches  sor  la  structure  de  ouelques  Diatom^es  contennes  dans  le  '*  Cemenstein *'  du 
Jutland,  par.  MM.  W.  Print  et  E.  Van  Ermengem,  Annales  de  la  Soc  Beige  de  Microscopie  t  viiu 

(4)  Structure  of  the  Diatom  Shell  By  Jacob  D.  Cox.  Amer.  Month.  Micr.  Journal,  March, 
April,  May,  June,  1884.  This  is  the  most  complete  general  study  on  diatom  valves  up  to  the 
present  time.  The  author,  in  support  of  his  statements,  has  made  a  series  of  photographs  of 
broken  valves,  a  collection  of  which  he  has  been  good  enough  to  send  us.  In  several  points,  the 
ideas  of  Mr.  Cox  closely  correspond  with  our  own. 

(s)  On  some  methods  of  preparing  Diatoms  so  as  to  exhibit  clearly  the  nature  of  their  markings, 
by  C.  Hauffhton  Gill,  J.R.M.S.,  18^  pp.  49<-8. 

On  the  Structure  of  certain  Diatom-viUves  as  shewn  by  sections  of  diarged  specimens,  fay 
C  Hangfaton  Gill,  J.R.M.S.,  1891,  pp.  441-3. 

(«)  On  the  Microscopical  Structure  of  the  Diatom  vahre,  by  Julien  Deby,  in  Journal  of  the 
Queckett  Mic.  Qub,  Sept,  1886. 

Id.  Sur  hi  structure  Microscopique  des  valves  des  Diatoro^es  par  Julien  Deby,  avec  une 
planche.  Journal  de  Micrographie,  1886. 
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solved  the  question  in  a  convincing  manner  by  sections  of  various 
diatoms.  Messrs.  Prinz  and  Van  Erm^ngem  have  based  their  con- 
clusions on  sections  of  diatoms  found  in  the  Cemenstein  of  Jutland. 
Mr.  Haughton  Gill  has  had  recourse  to  a  method  as  ingenious  as  it 
is  novel :  by  employing  a  number  of  chemical  solutions  he  has,  by  double 
decomposition,  produced  in  the  very  alveoles  themselves  various  deposits 
(principally  of  the  metallic  sulphides)  and  has  at  the  same  time  clearly 
proved  the  existence  of  cavities  in  the  valve.  Mr.  Gill  has  thus  treated 
the  most  varied  genera,  those  with  the  finest  as  well  as  the  coarsest 
structures,  and  all  have  given  the  same  results. 

The  first  experiments  of  Mr.  C.  Haughton  Gill  were  made  by  soaking 
the  valves  with  ferric  chloride,  then  by  treating  them  with  a  solution 
of  potxissium  ferro-cyanide,  thus  producing  deposits  of  Prussian  blue, 
which  are  fixed  in  the  interior  of  the  alveoles,  whilst  the  exteriors  of 
the  valves  can  be  cleansed  by  washing.  Later  he  used  the  double 
chloride  of  sodium  and  platinum  decomposed  by  the  subsequent  action 
of  oxalic  acid ;  then  mercury  nitrate  with  ammonium  sulphide,  giving  a 
black  deposit  of  mercury  sulphide,  and  then  finally  silver  nitrate  and 
ammonium  sulphide,  which  is  suitable  for  diatoms  with  very  fine 
alveoles  such  as  Pleurosigma  anguiaium^  etc 

Again  quite  recently  Mr.  Albert  Brun,  of  Geneva^  the  son  of  the 
celebrated  and  learned  diatomist,  confirmed  in  his  turn  that  the  before 
mentioned  diatom-beads  are  alveoles  or  depressions  (')  by  a  very 
ingenious  method,  which  consists  in  examining  the  bodies  under  the 
microscope  in  liquids  of   various  indices. 

When  a  particle  of  a  transparent  body,  submeiged  in  a  liquid,  is 
microscopically  examined  and  exactly  focussed  and  the  tube  of  the 
microscope  is  then  raised,  the  object  will  appear  to  have  a  brilliant  centre 
if  its  index  of  refraction  is  greater  than  that  of  the  liquid,  and  to 
have  a  dark  centre  if  its  index  is  smaller  than  that  of  the  liquid. 
By  lowering  the  tube  the  exactly  opposite  phenomena  will  be  produced. 
Should  the  object  occupy  an  appreciable  portion  of  the  field,  a  brilliant 
band  is  seen  moving  across  the  centre  of  the  fragment,  and  the  whole 
object  to  be  lightened  up — whilst  the  tube  is  being  raised— or  else  a 
brilliant  band  moves  away  towards  the  circumference,  and  the  objedt 
becomes  darkened  according  as  its  index  is  greater  or  smaller  than  that 
of  the  liquid.    By  lowering  the   tube  the  phenomenon  is  inverted.    By 


( I )  ProcM^  de  determination  de  I'indice  de  r^frmction  de  cristnux  cm  fragments  de  cristatix 
extr6mement  petits,  par  A.  Brun.  Archives  des  Sciences  Physiques  et  NatureUes  de  Gen^ 
August,  1894. 
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screening  oneself  from  reflected  light  and  giving  several  quick  turns  to 
the  fine  adjustment  screw,  the  variations  in  the  luminous  intensity  of 
the  object  enable  very  minute  differences  of  refractive  index  to  be 
calculate 

It  is  indeed  easy  to  calculate  a  difference  of  o.ooi  without  any  ambiguity. 
To  obtain  a  good  measurement,  it  is  well  to  use  monochromatic  light,  the 
dispersive  power  of  the  liquid  never  being  the  same  as  that  of  the 
solid.  From  this  it  follows  that  it  would  always  be  known,  at  least 
to  about  0.001  whether  a  crystal  has  a  greater  or  less  index  of  refraction 
than  that  of  any  given  liquid.  This  is  to  a  large  extent  sufficient  to 
diagnose  a  mineral. 

The  following  will  shew  how  Mr.  Bran's  method  can  be  applied 
to  prove  that  the  beads  on  diatoms  are  alveoles  : — 

A  large  species  of  Coscinodiscus  is  chosen  and  examined  in  pure 
water.  The  beads  are  then  seen  to  have  a  less  refractive  index  than 
that  of  the  silidous  skeleton,  for  on  raising  the  tube  of  the  microscope 
they  are  seen  to  have  a  di^k  centre. 

The  same  species  examined  in  styrax  she^s  that  the  refractive  index 
of  the  bead  is  greater  than  that  of  the  silicious  skeleton,  for  by  raising 
the  tube  they  are  seen  to  have  a  brilliant  centre. 

This  double  experiment  proves,  therefore,  that  the  bead  always 
assumes  the  refractive  index  of  the  medium  in  which  the  diatom  itself 
b  placed;  now  if  the  bead  were  solid  this  could  not  be  the  case,  and 
consequently  it  follows  that  the  bead  must  be  a  cavity.  Even  as  far  back 
as  1885,  in  my  ''Synopsis,"  I  had  arrived  at  the  conclusion  that  alveoles 
existed,  among  other  reasons  because  of  the  appearance  that  the  valves 
assumed  in  the  yellow  medium.  Mr.  A.  Bnm's  method  is  more  complete 
than  my  own,  and  both  confirms  and  establishes  it 

Lastly,  Mr.  Deby,  Mr.  Cox,  Mr.  Miiller  and  myself  have  endeavoured  to 
elucidate  the  stracture  of  valves  by  examining  the  fragments  of  broken 
valves.  The  study  of  these  fragments — which  was  pursued  with  objectives  of 
the  greatest  perfection  (among  which  may  be  specially  mentioned  the 
i-ioth  Apochromatic  of  i'6o  N.A  of  Zjeiss(')) — mounted  in  the  most 
refractive  media,  such  as  monobromide  of  naphthalin,  iodide  of  methylene 
saturated  with  sulphur,  the  medium  2*4,  etc.,  the  mjection  of  coloured  liquids 
— as  well  as  the  examination  of  numerous  preparations  and  photographs, 
for  which  I  am  indebted  to  the  kindness  of  Mr.  Haughton  Gill — and 
lastly  the  careful  examination  of  an  admirable    preparation    by    FlOgel, 

( ' )  See  Dr.  H.  Van  Heurck.  La  nouvelle  combinaison  optique  de  M.  Zeiss  et  la  structure  de  la 
▼alve  des  duuomdes.    Anters,  1890,  in  Svo,  with  plates. 
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showing  a  Triceratium  Favus  cut  into  48  successive  sections,  have 
furnished  conclusive  results,   a  summary  of   which  I  shall  now  give: — 

I.  In  the  simplest  cases  :  Navicular  Pieurostgma,  etc.,  the  valve 
consists  of  two  plates  or  membranes  and  an  intermediate  grating. 

By  grating  is  meant  a  plate  pierced  with  holes  like  a  sieve. 

The  plates  are  sometimes  but  slightly  united  to  the  grating  and 
may  be  easily  detached  from  it ;  this  may  often  be  observed  in  large 
diatoms :  Coscinodiscus^  etc ;  at  other  times,  e,g.^  in  many  Navicula  they 
are  so  completely  united  to  the  grating  that  they  appear  to  be 
incorporated  with  it 

The  upper  membrane  may  be  of  excessive  delicacy,  as  is  the  case 
A  the  Cosdnodiscus^  it  is  then  easily  destroyed  in  the  treatment  with 
acids,  in  cleaning  by  rubbing,  etc 

The  lower  plate  is  simple  or  complex. 

It  is  simple  when  it  appears  in  the  form  of  a  more  or  less  thick 
homogeneous  plate. 

It  b  complex  when  it  shows  internal  cavities  within  itself,  and 
appears  like    the  valve  of  a  Navicula. 

The  lower  plate  of  Triceratium  Favus  is  constructed  in  this  manner. 
Figure  34,  which  is  a  reproduction  of  one  of  the  sections  of  Triceratium 
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F!g.  94.— Section  of  Triceratium  (F15gel). 

made  by  Dr.  Fldgel,  which  have  already  been  described,  exhibits  these 
cavities. 

Sometimes  the  lower  plate  may  exhibit  genuine  holes,  as  is  the  case 
in  Coscinodiscus  Ocuius-Iridis.  Perhaps  in  the  living  diatom,  there  may 
exist  a  delicate  lamina  of  silica  over  these  openings,  but  in  prepared 
diatoms,  if  successfully  manipulated,  genuine  apertures  may  be  seen, 
for  coloured  solutions  may  easily  be  injected  into  the  alveoles  formed 
by  the  openings  of  the  grating. 

The  most  experienced  diatomists  agree  in  believing  that  the  membranes 
may  be  sufficiently  permeable  to  allow  the  valvular  contents  and  the 
water  outside  to  change  places  by  a  process  of  endosmosis,  but  that 
there  is  no  direct  communication,  so  long  as  the  diatom  is   living  and 
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intact  The  openings  in  the  internal  plate,  if  there  is  one,  as  may  be 
the  case  in  the  Cosdnodiscus^  are  in  aU  cases  closed  in  the  living 
diatom  by  the  application  of  a  cellular  membrane. 

2.  The  walls  of  the  opening  may  be  upright,  but  most  frequently 
the  opening  tapers  slightly  at  least  towards  the  top,  thus  producing^ 
with  the  concurrence  of  the  superposed  membrane,  a'  species  of  little 
dome.     It  is  this   arrangement  which  causes  the  illusion  of  a  bead. 

3.  The  openings  of  the  grating  assume  an  hexagonal  form  when 
they  are  arranged  in  alternate  rows.  If,  on  the  contrary,  they  are 
placed  in  perpendicular  rovrs  they  are  square  or  extended. 

4.  The  walls  of  adjacent  alveoles  may  be  absent ;  there  is  then  a 
confluence  of  these  alveoles  into  a  kind  of  tube  or  pipe;  such  is 
produced  in  the  case  of  IHnnularia  (sub-genus  of  NavicuU)  when 
the  grating  exhibits  a  series  of  parallel  tubes,  which  have  been  named 
by  some  authors  costcR  or  canaUcuU, 

The  hexagonal  form,  which  is  so  frequent  in  nature,  appears  to  be 
the  typical  form  of  the  openings  in  the  grating,  and  when  the  valve 
is  broad  it  is  most  frequently  present  without  the  costse  of  consolida- 
tion and  should  offer  assistance  to  exterior  agents.  Even  in  forms  with 
square  openings,  deviations  and  returns  to  the  hexagonal  type  form  are 
very  frequently  observed  on  certain  portions  of   the  valve. 

These,  then,  are  the  principal  features  in  the  structure  of  the  valves 
of  diatoms,  so  far  as  we  can  ascertain  with  such  means  as  science  is 
able  at  the  present  time  to  place  at  our  disposal.  But  the  general 
structure  may  appear  complicated  either  by  the  presence  of  internal 
secondary  valves  (R^;enerations-hulle)  or  by  deposits  of  silica  produc- 
ing in  one  place  spines,  granules,  etc.,  in  another  place  internal  partitions 
either  true  or  fiilse,  in  a  third  place  costde,  etc 

All  these  deposits  are  only  secondary  productions  of  silica  which  do 
not  modify,  in  the  slightest,  the  structure  of  the  valve  in  its  primaiy 
features. 

In  describing  the  valve,  it  is  said  to  be  alveolate  or  of  cellular 
structure  when  the  alveoles  are  large,  and  appear  polygonal ;  it  is  called 
moniliform  or  punctate  when  the  alveoles  are  comparatively  small  We 
have  already  mentioned  these  terms  at  the  beginning  of  this  paragraph. 

C. — ^Variation  in  the  Striation. 

Former  diatomists  believed  that  the  number  of  striae  that  could  be 
counted  on  a  given  space  of  the  valve  was  fixed  and  invariable  in 
each  species.    This  was  asserted  by  Ehrenberg,  amongst  others,  in   1835, 
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and  Count  Castracane  repeated  it  a  few  years  back.  More  recent 
diatomists  have  not  confirmed  these  assertions,  and  Mr.  J.  Schumann 
was  the  first  to  establish  (')  that  the  striation  is  variable^  and  that  the 
number  of  striae  of  any  species  slowly  increases,  according  to  the  elevation 
of  the  locality  in  which  the  particular  specimen  is  found. 

Schumann  deduced  from  his  oft  repeated  researches  that  temperature 
was  the  most  essential  cause  of  variation  in  the  striation.  He  established 
that  for  the  same  species  the  number  of  striae  so  nearly  corresponds  with 
the  temperature  that,  for  a  given  elevation,  the  temperature  of  the  locality 
can  be  so  accurately  determined  by  the  number  of  striae  as  to  make 
a  thermometer  quite  superfluous. 

Pursuing  his  researches  still  further,  Schumann  was  able  to  dispense 
with  the  barometer,  and  to  determine  the  heights  of  mountains  by 
examining  the  striae  of  certain  species,  which  he  had  previously  studied 
in  various  localities  of  different  heights  above  the  sea  level. 

The  assertions  of  Schumann  have  been  lately  confirmed  by  Frfere 
H^ribaud,  of  Clermont  Ferrand  (•)  who  has  also  studied  the  effects  of 
light  on  the  striation  of  valves  which  have  been  gathered  from  lake- 
bottoms.     The  author  concludes  his  memoir  thus : — 

istly.  Under  the  influence  of  a  feeble  illumination,  probably  approach- 
ing the  physical  darkness  which  exists  at  13  to  15  metres  in  the  Lakes 
of  Auvergne,  tJu  striation  of  the  valves  oj  diatoms  is  less  compact ;  and, 
moreover,  the  general  form  of  the  frustules  is  more  elongated  and  narrow, 

2ndly.  Under  the  influence  of  altitude,  the  striae  are  more  numerous 
and  less  robust. 

§  3. — Raphe  and  Nodules. 

The  raphe^  which  in  Prof.  H.  L.  Smith's  classification  (adopted  in 
this  work)  determines  the  primary  divisions  of  the  family  of  diatoms, 
appears  to  be,  a/  least  on  one  portion  of  its  lengthy  a  true  cleft  through 
which  the  contents  of  the  frustule  are  put  into  communication  with  the 
liquid  which  surrounds  it  ('). 

The  matter,  however,  appears  to  be  placed  beyond  a  doubt  by  the 
researches  of  Mr.  W.  Prinz.  This  skilful  microscopist  has  succeeded  in 
obtaining  a  perfect  section  of  a  large  Navicula  (which  we  believe  to  be 
N.  Dactylus)  contained  in  the  fossil  deposit  of  Franzenbad. 

( I  )  Die  diatomeen  der  Hohen  Tatra.    Vienna.  1867. 

r( * )  See  De  Tinfluenoe  de  la  lumi^  et  de  I'altitude  sur  la  striation  des  valves  des  diatom^es 
ir  le  Frtre.  H^ribaud  in  Comptes-rendus.  Acad.  Sc.,  Paris  (1894),  cxviii.,  pp.  82-84; 
R.M.S.  (1894).  p.  491. 

(I)  Some  authors,  induding  Dr.  A.  Sdunidt,  deny  that  the  raphe  is  a  slit 
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Fif.  25.— Section  of  Navicula  (after 
W.  r>riiiz). 


Fig.  25  (for  which  we  are  indebted  to  Mr.  W.  Prinz)  is  a  feithful  repre- 
sentation of  this  section  ;  a  is  the 
raphe  \  b^  c^  d  one  of  the  costae  of 
the  valve;  e  the  bevelled  margin  of 
the  valve;  //  the  central  nodules; 
gg  the  connecting  parts.  The 
magnification  is  1500  diameters. 
The  portions  of  the  plate  that  are 
printed  black  are  of  a  brown  colour 
in   transmitted  light 

The  raphe^  which  is  also  called 
the  median  line^  is  generally  inter- 
rupted by  a  central  nodule  and  two 
terminal  nodules. 

The  true  raphe,  such  as  exists  in  the  Navicula^  must  be  distin- 
guished from  the  pseudo-raphe,  which  is  a  simple  line  or  blank  space 
and  is  without  a  central  nodule,  such  for  example  as  is  seen  in  Raplwneis, 
It  is  probable  that  all  diatoms  have  more  or  less  perfect  raphes. 
In  the  sub-family  I.  Raphidiese,  the  raphe  is  quite  evident,  central  or 
sub-central,  but  it  sometimes  only  exists  on  one  of  the  valves  of  the 
frustule,  as  is  the  case  with  the  Achnanthes  (pi.  8,  f.  323-337)  and  the 
Cocconeis  (pi.  8,  f.  338-345)- 

In  the  sub-families  II.  Pseudo-Raphidiese  and  III.  Crypto- 
Raphidiese  it  is  obscure,  marginal  or  sub-marginal;  moreover  the  greater 
number  of  the  valves  of  the  sub-family  II.  have  a  central  or  sub-central 
pseudo-raphe. 

The  raphe  may  assume  one  of  the  following  forms:— 
ist  Simple  as  in  most  of  the  Navicula  (plates  2-5). 
2nd.  Bi/urcatedy  displaying  in  addition  to  the  principal  raphe  a  second 
n4>he  much  narrower,  and  starting  from  the  principal  raphe,  to  which  it  also 
returns.     Ex.  Staurontis  acuta  (pL  i,  fig.  51)^  Navicula  nobilis  (pi.  2,  fig.  68). 
3rd.  Double  placed  on  each  side  of  the  central  and  terminal  nodules 
as  in  the  VanheurcMa  (pi.  5,  f..  249-251). 

The  nodules  are  generally  thickenings  of  the  valve,  which  probably 
are  the  means  of  strengthening  them. 

In  the  Raphidiese  there  are  usually  three  nodules:  the  one  placed  in 
the  middle  of  the  valve  is  called  the  central  nodule^  and  the  other  two 
situate  near  the  extremities  are  called  terminal  nodules. 

The  central  nodule  is  defective  (or  rudimentary)  in  the  Amphipkura 
(pL  5,  f.  253X  and  it  is  duplicated  in  the  Berkeleya  (pi.  5,  f.  254). 
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The  nodules  usually  appear  in  the  form  of  round  or  elliptical  pro- 
minences. The  central  nodule  is  sometimes  sub-quadrangular,  and  the 
terminal  nodules  are  sometimes  produced  into  the  form  of  a  crochet 
hook  (Ex.  Cymbella  HelvcticcL^  pi.  i,  fig.  43). 

When  the  central  nodule  is  considerably  enlaiged  transversely  it  receives 
the  name  of  Siauros 

%  4.  Endochrome. 

We  have  already  examined  the  chemical  and  spectroscopical  characters 
of  the  endochrome.  It  still  remains  to  consider  it  as  a  criterion  in 
certain  classifications.  The  endochrome,  as  previously  mentioned,  is  met 
with  in  two  different  states,  viz.,  as  plates  or  granules.  These  two 
states  determine  the  primary  divisions  into  sub-families  in  the 
classification  of  diatoms  adopted  by  Professor  Pfitzer,  who  has  published 
an  important  work  on  the  organography  and  evolution  of  diatoms.  (') 

Afterwards  the  classification  was  taken  up  and  completed  by  the 
examination  of  different  marine  forms  by  Mr.  Paul  Petit.  Although 
we  have  not  adopted  the  classification  based  on  the  endochrome,  we 
give  in  the  two  pages  following  the  key  of  the  system  as  published  by 
Mr.  Petit  in  1892.  (*) 

The  table  gives  a  resum^  of  our  present  knowledge  of  the  different 
forms  and  positions  of  the  endochrome. 

The  diatomist  should,  of  course,  be  perfectly  familiar  with  the 
modifications  of  the  endochrome  if  he  wishes  to  avoid  finding  himself 
in  the  position  of  a  naturalist  who  contents  himself  with  merely 
examining  the  skeletons  of  those  organisms  whose  study  he  wishes 
to  master  completely.   (3) 

But  one  should  not  however  exaggerate  the  value  of  the  characteristics 
drawn  from  the  modifications  of  the  endochrome,  and  it  is  nowadays 
generally  accepted  that  these  modifications  cannot  claim  for  classifica- 
tion purposes  the  importance  which  Mr.  Paul  Petit  has  desired  to 
attribute  to  them.  With  the  exception  of  the  primary  divisions  into 
Placcochromeae  and  Coccochromeae  it  is  necessary  in  every  instance 
to  recur  to  the  characteristics  given  by  the  valves  in  order  to  establish 
families. 

( « )  See  the  chapter  ••  Bibliography." 

( * )  In  the  Journal  de  Micrographie  of  PeUetan. 

( 3 )  Recent  observations  have  shewn  that  the  form  of  the  endochrome  is  not  as  invariable 
in  the  some  genus  as  it  was  believed  to  be ;  thus,  e.g.,  in  different  Navicula,  N.  RlUpHca,  etc., 
the  endochrome  has  been  observed  in  a  granular  state.  Count  Castimcane  [BriHssonitL^  1878, 
p.  75^,  asserts  that  the  arrangement  of  the  endochrome  is  variable,  and  that  the  anaogement 
of  this  substance  **  in  small  masses  or  distinct  globules  and  of  the  same  liae,  is  the  prdode 
to  reproduction.*' 
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Table  of  the  Pfitzer-Petit  Classification. 

Order.  Diatomacese. — Unicellular  algae  with  a  cell  (or  frusiuU) 
of  two  valves  incrusted  with  silica,  usually  marked  with  very  fine  designs, 
striae,  dots,  etc.  Endochrome  brown  or  dark  green^  Reproduction  by 
conjugation  and  the  formation  of  auxospores.  Multiplication  by  division, 
the  new  frustules  capable  of  remaining  united  in  a  filament  or  separating 
immediately.  Cells  free  or  adherent  by  a  hyaline  peduncle,  or  remaining 
united    in    filaments    after    bi-partition    or    contained    in    a    mucilaginous 

tube:— 

Sub-order  (A).— PLACCCX:HROMEiE. 

Endodirome  arranged  in  more  or  lev  extended  plates  (Endochrome  LaminaU), 

SUB-ORDBR  (B).— COCCOCHROMEiE. 

Endocfarome  arranged  in  isolated  scattered  grains,  arranged  spindly  or  in  rays  (Endochrome 
GrenuiarJ, 


Stro-ORDBR  (A).— PLACCOCHROMEiE. 

I.  A  single  plate  of  Endochrome        ..... 

a.  A  plate  of  Endochrome,  but  perforated  in  the  centre,  and  often 
so  as  to  completely  divide  it  into  two  portions 

3.  Two  plates  of  Endocfarome  ..... 

Suborder  (B).— COCCOCHROMEiE. 

Frustules  compound  or  (Valves  linear,  elliptic,  constricted,  cuneate 
with  diaphragms.        i     or  conical    ..... 

Valves  elliptic  or  cuneate  . 

Valves    rounded,     furnished    with    long 
filaments    .  ,  .  .  . 

Valves   poljrmorohous,    triangular,    quad- 
rate, polygonal 
Fbistuks  simple .  .  \  {  Free.     Valves  more  or 

less  depressed 

United  into  cylindrical 
filaments  or  two  and 
two.  Valves  more  or 
less  convex  like  a 
thimble 


Families, 
I.  C^ymMUaoeM. 


11.  mt 
III.  KaTtenlioew. 


Valves  discoid, 
Frustules  :— 


IX. 


SUB-ORDBR   (A.)— PLACCOCHROME^ 
Family  (I.)— CYMBELLACEiE, 

FIrastales  with  dissimilar  valves  ..... 

(Valves  cuneate,    asymmetrical  about   the 
minor  axis  .... 

Valves    qrmbiform,    asymmetrical    about 
the  major  axis       .... 


Tribes. 
z.  Afthmntlii» 

9.  CNmi] 


3.  QymMlMS. 


Famh^y  (II.>-NITZSCHIACE£. 

C  Valves     linear,    asymmetrical   about  one 

Fmstuks   with  similar  J      or  both  axes ;   furnished  with  a  punc- 

ndves  .  1      tate   keel   (Endochrome   divided   by   a 

L     deep  sUt) 4* 
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FAMILY  (ni.>-NAVICULACEiE. 

Frustulei  with  similar  (  Valves  eUiptic  with  a  projecUng  ked  . 
TBivcs.    asymmetncal  •{  >    «        « 

about  both  axes         .  L  Valves  sigmoid,  without  keds  or  alae     . 

Fhistules    with    similar  f 
▼alves,      symmetrical  A  Valves  naviculoid,  without  keds  or  abe. 
about  both  axes       .  t 

Frustules  with  similar  f  Valves  elliptic,  with  marginal  alae  and 
valves,  symmetrical  •(  robust  costae  .... 
about  the  major  axU .  |^  Valves  linear,  without  alae  or  keds 

Frustules    with   similar  ( 
valves,      symmetrical  •{  Valves  arcuate  .... 

about  the  minor  axis  .  I. 


Tribes. 
5.  Awiplripi'Ofwi. 

6. 


Sub-Order  (a)->COCCOCHROMEiG. 
Family  (IV.)— TABELLARUCE^ 


Frustules      rectan^fular 
or  cuneate,  furnished 
with   diaphragms    or  • 
semi-diapnragms  par- 
allel to  the   valves  . 

Frustules  cyUndrical,  consisting  of  plates  united  by  their  margins  and 
terminating  in  conical  or  pointed  valves       .... 


Firustules  rectangular.     Valve  view  gener- 
ally elliptic,  never  cuneate 

Frustules  and  valves  cuneate,  valve  view 
cuneate      ..... 


Family  (V.>-FRAGILARIACfi. 

Valves   linear,   dliptic,   constricted   or  sometimes  cuneate;   striate 
tiansversdy,  without  nodules  or  raphe         .... 

Valves  elliptic,  punctated  with  coarse  puncta,  often   quadrate  with 
hyaline  spaces  at  the  centre  and  apices         .... 

Valves  alwajrs  cuneate  with  coarse  puncta,  often  quadrate  or  with  slits 
like  buttonholes.    No  hyaline  space  at  the  centre    . 


14.  nntUarlMi. 

'3. 
16. 


Family  (VI.)-CHiETOv,£RACEiE. 
Valves  rounded  or  elliptic,  furnished  with  long  filaments 


17. 


Valves  polymorphous,   triangular,    quadrate, 
elliptic,  never  discoid,  often  furnished  with 


Family  (VII.}-BIDDULPHIACEiE. 

polygonal,  sometimes 
spines   . 


la 


Family  (VIII.>-C0SCIN0DISCACE£ 

Valves  discoid,  sometimes  dliptic,  furnished  with  one  or  more  marginal 
oodli  or  projecting  tubercular  processes       .  . 

Valves  discoid,  divkled  (following  the  course  of  the  radii)  into  sections 
alternate  light  ana  dark         ...... 

Vahres  discoid  with  a  central  hyaline  area  connected  by  hyaline  furrows 
to  maifinal  ornate  compartments     ..... 

Vahres  disooid,  sometimes  elliptic,  with  sur&oe  covered  with  areoles  of 
beads  anaDged  in  lines  radiate,  transverse  or  vertical,  or  wdl 
divided  in  coooentric  sones  with  different  markings  • 


19. 

ao.  HMtopttlM. 

81* 


Family  (IX.>-MELOSIRAC£iE. 

Valves  diseoid,  veqr  convex,  furnished  with  maiginal  spines.  Frustules 
gk>bose  ........ 

Valves  discoid,  flat  or  slightly  convex,  sometimes  f^imished  with  small 
spines  on  thesmfMe.  Frustules  cylindrical,  often  united  into 
cylindricat  f* 


23.  ZiuitldopjildMii 
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9  5.  Classification  adopted  in  this  Work. 

As  I  have  already  stated  above  I  have  followed  in  this  work  the 
classification  of  Professor  H.  L.  Smith,  which  was  published  by  its  author 
in  1872  in  the  Microscopical  Journal  The  Lens^  printed  formerly  at  Chicaga 
The  conflagration,  which  shortly  afterwards  laid  a  large  portion  of  that 
city  in  ruins,  also  destroyed  the  greater  portion  of  the  edition  of  The 
Lens.  I  attempted  to  supply  this  loss  by  publishing  in  1878,  in  the  third 
edition  of  my  treatise  on  the  Microscope,  a  translation  of  Professor 
Smith's  work,  made  from  a  copy  which  my  learned  friend  had  the  kind, 
ness  to  forward  me  for  my  consideration,  containing  various  corrections 
and  numerous  additions  intended  to  elucidate  the  original  text. 

The  classification  of  Prof.  H.  L.  Smith  is  exclusively  based  on  the 
structure  of  the  silicious  epiderm  or  box.  He.  regards  (')  any  classification 
based  upon  the  arrangement  of  the  endochrome  as  simply  impracticable, 
as  it  is  manifestly  impossible  to  study  many  of  the  forms  (^^,  those 
of  deep  sea  soundings  and  the  various  fossil  deposits)  with  any  r^;ard 
to  this  endochrome  arrangement  He  admits  "that  if  only  living 
diatoms  were  available  in  every  case,  a  system  based  on  the  endochrome 
might  be  preferable,  and  in  certain  cases  it  would  be  easier  to  distinguish 
the  genus  by  the  frustule,  when  living,  than  when  mounted.  Such  is,  for 
example,  the  case  in  small  Nitzschia,  Since  it  is  evident  that  the  structure 
of  the  frustule  is,  so  to  speak^  co-ordinate  with  endochromatlc  arrange- 
ment, and  the  former  is  permanent  while  the  latter  is  transient,  the 
system  which  is  based  on  the  general  build  of  the  frustules  cannot  be 
considered  wholly  artificial.  Indeed  in  the  parallel  case  of  the  animal 
kingdom  the  two  rival  systems  would  be,  one  based  on  the  position  of 
the  viscera  (scarcely  this,  as  no  organs  are  observed  in  the  diatoms,  and 
80  we  may  say  distribution  of  the  food)^  the  other  on  the  structure  of  the 
skeleton.  Few  would  hesitate  which  to  choose."  I  have  therefore  in  this 
work  followed  the  principal  outlines  of  Professor  Smith's  classification, 
but  I  have  altered  its  details  very  considerably,  since  I  r^ard  them 
from,  a  slightly  different  point  of  view. 

The  present  work  gives  a  description  and  figure  of  every  genus 
which  is,  in  my  opinion,  at  the  present  time  admissible  and  of  every  species 
generally  distributed  in  the  countries  bordering  on  the  North  Sra. 

As  already  stated,  all  the  original  figures  of  this  work  have,  as  far 
as  possible,  been  drawn  or    photographed    at    a    magnification    of   900 

(>)  Notes  on  Cent.  I.   of  the  Species  typicse  Diatoroacearum  in  the  American  Journal  of 
Ificmoopj  lor  August,  1877. 
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diameters  and  then  reduced  by  phototypy  to  600  diameters  in  the  case  of 
genera  (except  where  otherwise  stated)  and  to  400  diameters  in  the  case 
of  species. 

The  figures  have  as  a  rule  been  phototyped  from  the  original  plates 
of  my  Synopsis  des  Diatomkes  de  Bdgiqut  Atlas,  for  which  they  were 
drawn  from  nature  by  Mr.  A.  Grunow  and  myself. 

The  large  number  of  new  figures  which  appear  in  this  work  have 
been  drawn  from  photographs  which  I  have  made  from  some  of  my 
preparations.  As  I  have  been  unable,  in  the  case  of  a  few  genera,  to 
procure  actual  specimens,  I  have  in  such  cases  reproduced  the  original 
figures  published  by  their  authors. 

A  few  of  the  species  have  been  reproduced  from  the  original  figures 
of  Gregory,  Ad.  Schmidt,  etc.,  reduced  in  every  case  to  a  magnification 
of  about  400  diameters. 

The  originals  of  all  the  figures  in  the  work  will  be  found  in  the  place 
cited  after  the  name  of  the  species.  If  my  Synopsis  Atlas  is  not  men- 
tioned, the  figure  is  reproduced  from  the  author  quoted,  and  I  have  also 
indicated  by  an  asterisk  the  work  from  which  the  figure  is  taken. 

§  6.  Of  Genus  and  Species. 

In  the  text  of  the  Synopsis  which  appeared  in  1885,  I  gave  tables 
for  the  determination  of  genera  from  the  work  of  Professor  H.  L. 
Smith ;  but  in  the  interval  the  science  has'  advanced,  and  very  many 
new  genera  have  been  established  in  the  important  works  published 
during  those  ten  years.  In  another  respect  my  ideas  have  become  slighdy 
modified.  While  I  certainly  do  not  admit  genera  founded  on  unim' 
portant  characteristics,  or  on  the  variable  modifications  of  the  coleoderm, 
such  as  the  sheath,  the  stipes,  etc,  I  nevertheless  believe  that  reductions 
must  not  be  pushed  to  an  extreme.  A  larger  number  of  genera^so 
long  as  they  are  easily  distinguishable — is  advantageous,  inasmuch  as 
they  restrict  the  number  of  species  from  which  a  selection  has  to  be 
made. 

All  the  forms  are  evolved  from  a  small  number  of  original  forms, 
sometimes  even  from  a  single  one;  in  proportion  as  researches  multiply, 
a  greater  number  of  links  are  discovered,  which  connect  forms  with  one 
another,  between  which  there  appeared  formerly  to  be  no  connection  what- 
soever. 

These  new  links  naturally  diminish  the  value  of  the  differential 
characteristics  previously  admitted,  and  increase  the  difficulty  of  determin- 
ing the    species.     It  is  therefore  necessary    to    discover  fresh  divisions, 
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often  based  on  very  slender  differences,  so  as  to  have  a  sufficient 
number  of  distinctive  features  to  enable  their  position  in  the  scheme  of 
classification  to  be  determined  without  too  much  difficulty. 

The  value  of  generic  characteristics  is  moreover  very  different  in 
various  groups,  and  authors  also  interpret  them  very  differently.  More- 
over, this  cannot  be  otherwise  in  the  present  state  of  diatomography 
so  long  as  so  many  forms  are  still  unknown  to  us,  and  others  are  only 
known  by  just  a  few  rare  valves  or  even  in  some  cases  by  solitary  ones. 

In  the  same  way  I  have  been  logically  compelled  to  adopt  certain 
genera  rejected  by  Professor  Smith.  Such,  for  example,  as  those  founded 
on  a  cuneate  form.  The  Gcmphonema  are  nothing  else  but  cuneate 
Natncula,  If  the  genus  Gcmphonema  be  admitted,  it  is  impossible  to 
refuse  to  admit  Meridumy  Gcmphonittschia^  Trachysphema^  etc 

If  difference  of  beading  is  of  any  importance,  it  is  impossible  to  unite 
Sceptrands  caduccus  with  Raphonds^  with  which  Trachysphenia  is  also 
intimately  connected,  and  it  is  also  impossible,  in  my  opinion,  to  unite 
Sceptroneis  caduceus  with  Sceptroneis  gemmatOy  which  is  closely  allied  to 
Opepkara. 

Such  are  a  few  of  the  reasons  which  I  give  for  adopting  a 
much  larger  number  of  genera  than  I  previously  admitted.  In  the 
future,  when  forms  are  better  known,  it  will  be  necessary  to  decide 
whether  many  of  the  present  genera,  which  I  have  admitted  in  this 
work  to  facilitate  study,  should  be  maintained,  or  whether  they  should 
not  rather  be  considered  as  generic  sections. 

With  reference  to  species  (')  my  ideas  have  not  undergone  any  alteration. 
If  it  is  difficult  to  agree  on  the  relative  value  of  higher  plants  it  is, 
in  my  opinion,  much  more  difficult  to  do  so  in  the  case  of  diminutive 
diatoms,  and  it  is  almost  impossible — in  our  present  state  of  knowledge 
at  least — to  fix  with  any  certainty  what  forms  should  be  considered  as 
primordial  species,  that  is,  species  that  have  given  birth  to  those  derived 
forms  called  secondary  and  tertiary  species,  varieties,  etc.,  and  which  bear 
a  mcMre  or  less  dose  relationship  or  resemblance  to  the  primordial  form. 

( ' )  I  will  here  refer  to  a  few  classical  definitions : — 

A  species  is  an  af^gregate  of  individuals  whidi  have  been  proved  to  have  descended  fironi  a 
common  ancestor,  or  are  so  similar  to  one  another  that  they  may  be  presumed  to  have  done  sa — 
J.  D.  Hooker. 

Uespice  est  la  niunion  dcs  individus  desoendus  I'un  de  I'autre  ott  de  parents  communs,  et  de 
ceux  qui  leur  ressemblent  autant  qu'ils  se  ressemblent  cntre  eux. — CJuvikr. 

La  variation  est  une  forme  passag6rc  et  fugace  difficile  &  conservcr. 

\a  race  est  une  variation  qui  se  conserve  habituellement  par  selection  artifioelle,  rarement  par 
sdection  naturclle. 

La  vari^^  est  une  variation  plus  profonde  qui  se  conserve  Uint  que  dtuent  les  causes  au  milieu 
desqudles  eUe  s'est  produite.— Cauvkt. 
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Indeed  such  confusion  has  arisen  in  our  text  books  as  to  many  named 
forms,  that  any  intermediate  forms  can  be  indifferently  assigned  to  two 
totally  different  type  forms  created  by  their  authors. 

This  would  therefore  force  upon  us  the  conclusion  that  forms  are 
constantly  and  rapidly  changing  and  that  they  pass  from  one  species  to 
another  by  infinitesimal  transitions. 

But  this  opinion  cannot  be  maintained  I  have  previously  stated  that 
it  may  be  assumed  that  our  many  existing  forms  sprang  from  one  or  from 
several  primitive  forms.  These  primordial  forms  have  given  birth  to  secondary, 
tertiary  forms,  etc.,  which  were  differentiated  in  certain  directions  and 
which  have  continued  to  evolve  more  or  less  in  their  turn  in  those 
directions. 

But  this  evolution,  we  believe,  has  only  been  brought  about  very  gradually, 
and  probably  also  under  the  influence  of  special  circumstances,  of  which  we 
know  but  little,  but  some  of  which  we  may  at  least  suspect,  such  as  the 
presence  of  a  greater  or  less  quantity  of  silica  or  salt  in  the  water,  the 
temperature  and  the  amount  of  illumination,  etc 

The  assumption  of  primitive  and  derived  forms  (species,  varieties,  etc) 
is  all  the  more  easy  to  admit  from  the  fact  that  diatoms  can,  in  certain 
instances,  if  the  experiments  of  Dr.  Miquel  can  be  trusted,  reproduce 
themselves,  almost  indefinitely,  by  subdivision  and  without  the  interven- 
tion   of  any  act  of  fecundation. 

The  diatomist  has  at  his  disposal  in  fossil  forms,  which  came  into 
existence  ages  immeasurably  distant,  materials  so  perfectly  preserved  that  he 
might  almost  believe  they  dated  from  yesterday.  These  materials  shew  us  that 
a  diatom  form  can  be  maintained  so  quasi-inde6nitely,  that  it  is  scarcely 
modified  at  all  so  long  as  it  remains  under  the  same  conditions  of  life. 

Van  Heurckia  rhomboideSy  which  is  found  in  so  many  different  fossil 
deposits,  is  identically  the  same  as  that  which  is  found  living  to-day  in 
numberless  localities;  Arachnoidiscus  Ehrenbergii^  which  is  still  found 
inhabiting  the  Sea  of  Japan  and  occurs  in  all  respects  the  same  in  the 
deposits  of  Hungary,  which  date  back  to  the  remote  tertiary  period  when  a 
tropical  sea  covered  Central  Europe,  again  confirms  this  assertion. 

It  is  therefore  more  logical  to  admit  that  the  apparent  transitions  recorded 
arise  from  the  fact  that  authors  have  created  different  ''species"  at  the 
expense  of  varieties  or  of  races  of  the  same  specific  type  form,  and  that  true 
species  are  in  reality  much  less  numerous  than  has  been  hitherto  imagined. 

It  cannot  happen  therefore,  till  research  has  been  much  further  pro- 
longed, that  the  many  living  or  fossil  forms,  as  yet  unknown  to  us,  can  be 
compared  and  connected  with  one  another ;  that  studies  can  be  guided  by 
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evolution^  i>.,    genealogical    descent;   and   that   it   will    be    possible    to 
soundly  appreciate  the  relative  value  of  the  forms  of  diatoms. 

At  present  we  are  only  guided  by  personal  appreciation  and  we  are 
describing  and  figuring  many  forms,  which  is  certainly  useful  towards  a  final 
enumeration  and  a  perfect  knowledge  of  the  genealogical  series. 
But  many  of  the  present  spedfi:  denominations  have  been  created  for 
individual  forms  and  for  particular  states  and  ought  therefore  to  be 
certainly  curtailed. 

The  difficulty  is  moreover  very  great,  because  no  certain  and  really 
fixed  character  exists  for  the  delineation  of  spe:ies.  The  external  outline, 
size,  striation,  the  smooth  portions  of  the  valve  are  all  characteristics 
which  vary  to  a  very  considerable  extent  in  examples  of  the  same  species, 
and  even  the  two  valves  may  differ  from  one  another,  while  age  may 
produce  differences  in  their  sculpture. 

However,  the  best  authorities  endeavour  to  greatly  reduce  the  species 
which  it  is  really  necessary  to  admit.  Among  these  authorities  figures 
in  the  first  rank  the  Honble.  J.  D.  Cox,  of  Cincinnati,  who  published  a  short 
time  ago  a  work  on  thb  subject  (')  which  made  a  great  stir  amongst  diatomists. 

Mr.  Cox  would  reduce  to  seven  forms  the  numerous  species  (many 
hundreds !)  of  Coscinodiscus^  even  including  in  them  Actinocycius  Ehrcnbergii, 
These  reductions  have  been  severely  criticised,  as  might  be  supix>sed, 
but  having  received  from  the  author  a  special  copy  of  his  work, 
together  with  a  number  of  photographs  supporting  his  views,  I  am  quite 
of  the  opinion  of  the  learned  American  diatomist  that  it  would  be  very 
advantageous  to  reduce  the  forms  of  Coscinodiscus  to  a  small  number 
of  species.  It  is,  moreover,  what  I  myself  ventured  to  propose  some 
years  ago  in  writing  to  many  of  my  friends  and  it  entirely  accords 
with  the  text  of  the  Synopsis.  Nevertheless,  in  my  opinion,  the  genus 
Actinocycius  ought  to  be  kept  separate. 

Up  to  the  present  time  the  only  attempt  that  has  been  made  to  escape 
from  the  labyrinth  in  which  the  diatomist  thus  finds  himself,  has 
been  but  a  limited  one,  viz: — the  study  of  pure  gatherings,  which  are 
unfortunately  rare;  by  the.  examination  of  the  forms  found  in  these 
gatherings,  their  relations  may  sometimes  be  ascertained. 

We  may  now,  however,  expect  to  accomplish  more  in  the  future. 
l*he  cultivations  originated  by  Dr.  Miquel  afford  to  the  diatomist  results 
which  he  could  not  a  short  time  ago  have  dared  to  hope  for, 
and  it  may  well  be  anticipated  that  through  the  aid  of  these  cultivations 

( I) « The  Cosdnoditoeee."    Notes  on  tome  unrdiable  criteria  of  genera  and  species,  1890. 


I02  TERMINOLOGY  AND  CLASSIFICATION  OP  DIATOMS. 

we  shall  gradually  be  able  to  determine  the  variations  of  the  principal  forms 
which  are  to  be  found  around  us.  It  will  be  no  inconsiderable  service 
that  Dr.  Miquel  will  thus  have  rendered  to  diatomology  by  having 
thus  suddenly  developed  a  new  method,  which  will  enable  diatomologists 
to  confidently  pursue  a  series  of  studies,  which  cannot  but  lead  to  results 
of  the  utmost  importance  in  the  future. 

Whilst  I  have  endeavoured  to  fall  in  with  these  recent  ideas,  and 
as  this  work  is  especially  intended  for  beginners,  I  have  preferred  to  use 
"Species"  in  its  widest  sense,  and  I  have  adopted  a  small  number  of 
principal  type-forms,  to  which  I  have  referred  secondary  type-forms. 
This  will  prevent  the  beginner  from  losing  himself  in  a  complicated 
labyrinth  of  forms,  while  those  who  do  not  share  this  view  have  only 
to  raise  my  varieties  to  the  rank  of  species. 


The  preceding  lines  were  written  before  I  received  from  Mr.  C.  Naudin 
his  work  on  **  kindred  species  "  (').  I  am  pleased  to  see  that  this  learned 
botanist,  who  has  had  such  prolonged  experience  and  is  so  competent 
an  authority  on  the  subject,  lias  arrived  by  the  cultivation  of  Phanerogamia  at 
the  same  conclusion  as  myself.  "  Any  objective  definition  of  species,"  writes 
Mr.  Naudin,  "is  impossible,  and  one  must  either  be  content  with  the 
arbitrary  definition  of  Linnseus  and  his  successors  or  admit  with  me  that 
Species,  Race,  and  Variety  are  purely  rational  categories,  which  the  fancy 
of  each  person  modifies  according  to  the  impression  that  he  receives  of 
any  object  and  this  impression  varies  in  each  individual,  and  even  in  the 
same  individual  it  will  depend  upon  that  mental  stale  in  which  he  happens  to 
find  himself.  .  .  ."  "  Nomenclature,''  says  the  author  a  little  further  on, 
"should  know  when  to  stop  on  the  downward  course  of  subdividing, 
the  exaggeration  of  which  would  produce  the  gravest  consequences.  It 
is  first  necessary  to  settle  and  fix  amicably  the  limits  at  which  it  would 
be  convenient  to  stop,  so  as  not  to  overcharge  with  terms  sciences  already  too 
much  encumbered,  and  which,  without  this  prudent  check,  would  gradually 
become  quite  unapproachable."  " .  .  .  I  know  of  certain  authors  whose 
writings  would  seem  to  shew  that  specific  subdivision  was  quite  a  mania  with 
them,  and  it  is  quite  necessary  to  point  out  the  mal-treatment  that  certain 
good  Linnsean  species  have  suffered  at  their  hands :  for  before  they  had  been 
cut  about  in  this  way  they  were  perfectly  recognizable,  but  since  this  so-called 
improvement  these  authors  have  in  their  books  made  quite  an  ine3q>licable 
magma  of  them.     What  benefit  have  these  authors  rendered  to  science? 

( > )  I.«s  esp^oes  alfines  et  la  tbeoiie  de  Evolution  par  Ch.  Nandin  de  rinstitQt      Puis, 
BoillWetfib. 
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What  new  idea  have  they  introduced?  They  have  but  wasted  the  best 
of  their  time  and  energy  in  seeking  minutise  which  they  alone  perceive, 
and  which,  after  all,  only  result  in  the  overburdening  of  a  nomenclature 
which  is  already  very  embarrassing.  I  feel  very  tempted  to  apply  the 
following  cruel  adage  to  the  results  of  their  patient  labour: — Va^et voces 
praterea  niMJ* 

Let  the  diatomist  reflect,  and  he  wUl  see  that  what  Mr.  Naudin  has  also 
said  with  regard  to  higher  plants  (in  which  comparison  can  easily  be  made 
with  the  naked  eye)  is  even  still  more  applicable  to  diatoms,  which  are 
probably  affected  by  a  good  many  more  influences  than  we  are  ever  likely 
to  know  of.  When  one  has  observed  for  the  number  of  years  that  Mr. 
Naudin  and  myself  have — if  I  may  be  permitted  to  join  my  name  with 
his — ^the  varieties  of  forms  in  the  cultivation  of  Phanerogams,  one  is  less 
inclined  to  create  a  fresh  name  for  every  slight  modification  in  the  valves 
of  diatoms.  It  will  be  noticed  that  these  innumerable  forms  have  only 
been  created  by  specialists  who  have  not  been  accustomed  to  the  study 
of  the  higher  plants,  whilst  Walker-Amott,  Professor  of  Botany  at  Edinburgh, 
and  de  BrAisson,  who  are  both  of  them  eminent  florists  and  Phaneroga- 
mists,  have  created  new  species  but  sparingly. 
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§  I. — General   Bibliography. 

The  number  of  books  or  articles  which  have  been  written  on  diatoms 
is  very  considerable :  Mr.  Julien's  Deb/s  work,  Bibliotheca  Diatomologica^ 
gives  an  almoist  complete  list,  and  to  which  useful  work  we  refer  those 
who  desire  to  become  acquainted  with  all  the  literature  of  the  subject 
We  shall  content  ourselves  by  giving  below  a  list  of  the  more  important 
works,  either  on  the  subject  generally,  or  those  possessing  special  interest 
from  their  descriptions  of  species,  and  which  should,  for  that  reason, 
have  a  prominent  position  assigned  to  them  in  the  library  ol  any  one 
who  desires  to  exhaustively  study  diatoms. 

Agardh  (C.  A.)^ Conspectus  criticus  Diatomacearum.    Lundae,  1830. 

Borscow  (Prof.  E.) — Die  sUsswasser  Bacillarien  (Diatomaceen  des 
Westlichen  Russlands.     Kiew,    1873. 

The  first  volume,  which  was  the  only  one  that  appeared,  contains 
general  remarks  on  diatoms. 

de  Brebisson  (Alphonse). — Diatom^es  renferm^es  dans  le  vermi- 
fuge connu  sous  le  nom  de  Mousse  de  Corse  (Revue  des  Sciences 
Naturelles,  Sept.,  1872). 

Bran  (J.)— Diatom^es  des  Alpes  et  du  Jura  et  de  la  region  Suisse 
et  Fran9aise  des  environs  de  Genbve.     Genbve,  1880,  avec  9  planches. 

Castracane  (A.  P.) — La  diatom6e  in  relazione  alia  geologia.  Atti 
nuovi  Lincei,    1874. 

Instruzione     per   chi    vogli    raccogliere    Diatom6e.    Atti    nuov.    Line, 

1875- 

Se  e  qual  valore  sia  da  attribure  nella  determinazione  delle  specie 
al  numero  delle  strie  nelle  Diatomee.      Atti   nuovi  Lincei,    1879. 

Report  on  the  Diatomacese  collected  by  H.M.S.  ''Challenger"  during 
the  years  1 873-1 876.  30  plates.  Rep  Chall.  Expedit  Bot  VoL  IL  4to. 
London,   Edinburgh  and  Dublin,  1886. 

Cleve  (Prof.  P.  T.).— Svenska  och  Norska  Diatomac^r.  Acad^mie 
Royale  de  Subde,  1868. 
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Diatomaceer  fran  Spetzbergen  (Idem,  1864). 

Diatoms  collected  during  the  expedition  of  the  ''Vega''  examined  by 
P.  T.  Cleve,  1883,  with  4  plates.    Very  important  work. 

The  diatoms  of  Fmland;  Helsingfors»  1891,  8yo.,  with  3  plates. 

Professor  Cleve  has  published  a  large  number  of  pamphlets,  which 
will  be  found  enumerated  in  Deb/s  work.  Mr.  Cleve  has  just  completed 
a  monograph  on  the  Raphidiese.  This  work,  which  is  the  result  of 
prolonged  study,  will  finally  reduce  to  order  those  enormous  groups  called 
Amphora,  Cymbella,  Navicula,  Amphiprora,  Cocconeis,  etc,  in  which  the 
diatomist   has  experienced  so  much  difficulty  in  classifying. 

Cleve  and  Grunow. — Beitrage  zur  Kenntniss  derarctischen  Diatomeen. 
Acad^mie  Royale  de  Subde,  1880,  with  7  plates. 

Deby  (Julien).~Ce  que  c'est  qu'une  Diatom^e.  Bruxelles  See. 
B.  Mic,  1877. 

I.es  apparences  microscopiques  des  valves  des  diatom^es.  Ann.  Soc 
Beige  de  Microscopic,  1880. 

Analysis  of  the  Diatomaceous  genus  Campylodiscus,  published  for 
Julien  Deby,  Ix>ndon,  1891,  with  15  plates  (phototypes).  An  excessively 
important  work  which  has  liberated  the  genus  of  the  confused  state 
in  which  it  had  previously  been. 

Bibliotheca  Diatomologica  seu  catalogus  librorum  et  coUectionum 
exsiccatarum  Badllarieas  quascumque  sistentium ;  curante  J.  Deby^  8vo. 

This  important  work  forms  the  introduction  to  the  work  of  De  Toni. 
Some  copies  as  a  separate  work  have  been  distributed. 

De  Toni  (J.  B.) — Sylloge  Algarum  omnium  hujusque  cognitarum. 
VoL  II.,   Bacillariae. 

Sec     I.  Raphldeae — Patavii,  1891. 

Sec.    II.  Pseudo-raphideae—Patavii,  1892. 

Sec.  III.  Crypto-raphideae — Patavii,  1894. 
An  indispensable  work  for  the  general  study  of  species  which  have 
hitherto  been  named  It  should  find  a  place  in  the  library  of  every 
earnest  diatomist  There  will  be  found  in  it  an  exact*  account  of  all 
forms  established  by  various  authors^  together  with  a  reference  to 
localities,  pages  and  figures,  and  a  good  description  whenever  sufficient 
information  has  been  given  to  connect  the  form. 

Donkin  (A.  S.)— The  Natural  History  of  the  British  Diatomacese— 
3  parts.    London,  1870-1873. 

The  part  which  appeared  comprises  a  portion  of  the  Navicula.  It 
was  interrupted  by  the  death  of  the  author. 
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Ehrenberg  (C.  G.)— Mikrogeologie.  Leipzig,  1854.  Und  Fortset- 
zung.    Idem,  1856.    Large  folio  with  41  plates. 

A  very  expensive  work,  the  figures  of  which  leave  much  to  be 
desired  in  exactness. 

Gregory  (William) — On  new  forms  of  Marine  EHatomaceae  found 
in  the  Firth  of  Clyde  and  in  Loch  Fine.  4to  (Trans,  of  Royal  Society 
of  Edinburgh,  1857),  with  14   plates. 

Greville. — His  works  mostly  published  in  the  QJ.M.S.  There  has 
been  published  at  I^ipzig,  at  the  expense  of  an  American  microscopist, 
a  photographic  reproduction  of  the  plates  of  his  works.  This  reproduc- 
tion is  very  useful.  It  can  be  obtained  at  a  reasonable  price.  Mr.  W. 
Collins,  of  London,  and  Mr.  Felix  Dames,  of  Berlin,  have  sometimes 
seme  copies  on  sale. 

Grove  (E.)  and  Sturt  (G.) — On  a  fossil  Diatomaceous  deposit  from 
Oamaru,  Otago,  New  Zealand.    London,  1886-87. 

Grunow  (A.)— Ueber  neue  oder  ungeniigend  gekannte  Algen  (Abh. 
kk.  zool.  hot  Gesellschaft  in  Wien,  vol.  X.),  i860,  with  plates. 

Die  Osterreichischen  Diatomaceen  (Idem,  Vol.  Xll.),  1862. 

Ueber  einige  neue  und  ungeniigend  bekannte  Arten  und  Gattungen 
von  Diatomaceen  (Idem,  vol.  XIII.),  1863. 

Reise  seiner  Maj.  Fregatte  Novara,  Wien,   1868,  4to^  with  plates. 

Algen  und  diatomaceen  aus  dem  Kaspischen  Meere.  Separat-abdruck 
aus  den  Sitzung-Bericht  der  natur.  Gesellschaft  ''Isis,"  1878,  8vo,  with 
plates. 

Vorlaufige  Bemerkungen  zu  einer  systematischen  Anordnung  der 
Schizonema  und  Berkeleya  Arten,  mit  Bezug  auf  die  in  Van  Heurck's 
Diatomeen  flora  von  Belgien  Veroffentlichten  Abbildungen  der  Frustuln 
auf  Tabel  xv.,  xvL,  und  xvii.  Separat-abdruck  aus  No.  47/48  des 
Botanischen  Centralblattes,  1880. 

Ueber  die  Arten  der  Gattung  Grammatophora  mit  Bezug  auf  die 
Tafeln  liiL  und  liii.  bis  in  Van  Heurck's  synopsis  der  belgischen  Diatomeen. 
Beilage  zum  Botanischen  Centralblatte,  1881,  band  vil 

Beitrage  zur  Kenntniss  der  Fossilen  Diatomeen  Osterreich-Ungams, 
4to^  with  two  plates.    Wien,  1882. 

Die  Diatomeen  yon  Franz  Josefs  land,  4to,  with  five  plates.  Wien, 
1884  (see  also  Cleve  and  Grunow). 

Habirshaw  (Frederick). — Catalogue  of  the  Diatomaces  with  refer- 
ences to  the  various  published  descriptions  and  figiures.  ist  edition.  New 
York,    1877.       Written  with  an  electric   pen  by  the  Author,  50  copies 
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being  produced  and  generously  distributed  amongst  Diatomists.  An 
edition,  printed  and  published  at  New  York,  by  Mr.  Romyn  Hitchcock, 
was  commenced,  but  was  interrupted  at  page  58. 

A  new  Edition  has  been  published  by  Dr.  Chase,  entitled  Haber- 
shaVs  Catalogue  of  the  Diatomacese,  by  H.  H.  Chase,  Geneva.  New 
York,   1885,  4to. 

This  work,  which  enumerates  all  the  species  of  diatoms,  giving  the 
pages  where  described  and  the  plates  where  they  are  figured,  is  indispensable 
to  any  one  engaged  in  diatom  work,  but  it  is  very  difficult  to  obtain. 

Heiberg  (P.  A.  C.)— Conspectus  criticus  Diatomacearum  Danicarum 
(in  Danish).      Copenhagen,   1863,  with  6  plates. 

Janisch  (C.)— Expedition  of  the  steamer  '*  Gazelle."  14  magnificent 
photographic  plates.  The  corresponding  text  has  not  yet  been  published 
and  these  plates,  which  have  only  been  distributed  amongst  a  few 
Diatomists,  are  not  yet  on  sale. 

Zur  charakteristik  des  Guano's  von  Verschiedenen  Fundorten — 
Breslau,  1862,  with  plates. 

Juhlin-Dannfelt  (H.)— On  the  Diatoms  of  the  Baltic  Sea.  Stock- 
holm,   1882.    With  4  plates. 

Kutzing  (Fred.  Traugott.)— Die  Kieselschaligen  Baccillarien  oder 
Diatomeen.    Nordhausen,  1844,  with  30  plates. 

Species  Algarum.    IJpsiae,  1849. 

Lagerstedt  (N.  G.  W.) — Sotvattens-Diatomaceer  fran  Spetsbeigen, 
och  Beeren  Eiland  (Royal  Academy  of   Sweden),  1873. 

Lanzi  (M.)— Le  Thalle  des  diatom6es.  Ann.  Soc.  beige  de  Micro* 
scopie,  1878. 

Leuduger-Portmorel  (Dr.)— Catalogue  des  diatomees  marines  de 
la  baie  de  St.-Brieuc  et  du  littoral  des  Cotes-du-nord.  Paris,  1879  (Ext. 
bull.  Soc   Bot,  France). 

Manoury  (Ch.) — De  Torganisation  des  Diatom6es,  Caen,   1869. 

Miiller  (Otto). — Ueber  der  feinem  Bau  der  Zellwiinde  der  Bacil- 
lariaceen,  inbes.  d.  Triceratium  Favus  und  der  Pleurosigma. — Reichart 
und  Dubois  Reymond's  Archiv,    1871. 

Ueber  den  Bau  der  Zellwande  in  den  Gattungen  Grammatophora — ^Sitz. 
bericht  der  GeselL  Natur£  Freunde   1874. 

Die  Zdlhaut  und  das  Gesetz  der  Zelltlieilungsfolge  von  Melosira 
arenaria.      Berlin,   1883,  with  5  plates, 
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Die  chromatophoren  mariner  Bacillariaceen  aus  den  Gattungen  Pleuro- 
Sigma  und  Nitzschia.      Berlin,    1883. 

O'Meara  (Rev.,  Bug.) — Report  on  the  Irish  Diatomacese.  (Proc 
Royal  Irish  Academy,  2nd  ser.,  vol   2.)    Only  the  first  part  appeared. 

Pantocksek  (Jos.) — Beitrage  zur  Kenntniss  der  fossilen  Bacillarien. 
Ungams,  8vo. 

I.  Marine  Bacillarien,  with  30  plates.      1886. 
II.  Brackwasser  Bacillarien,   with   30  plates,   1889. 

III.  SUsswasser  Bacillarien,   with   42  plates,  1892. 

Peragallo  (H.) — Diatom^es  dii  Midi  de  la  France.  8vo.  Toulouse, 
1884. 

Diatom^es  de  la  Bale  de  Villefranche.  8vo,  with  six  plates.  Paris, 
1888. 

Monpgraphie  du  genre  PUurosigma  et  des  genres  allies.  4to,  with 
10  coloured  plates.      Paris,   1891. 

A  capital  work  on  the  subject  matter,  and  which  must  not  be  over- 
looked by  anyone  who  would  study  exotic  forms. 

Monographic  du  genre  RhizosoUnia  et  de  quelques  genres  voisins.  8vo, 
with  5  plates,  Paris,  1892. 

The  same  remark  applies  to  this  work. 

List  of  French  diatoms  in  '^Les  Diatom^es,  par  J.  Pelletan.**  8vo. 
Parif,  1888-9. 

Petit  (Paul). — Liste  des  Diatom6es  et  des  Desmidi6es  observ6es 
dans  les  environs  de  Paris,  prec6d6e  d'un  essai  de  classification  des 
diatom^es.  Paris,  1877.  (Extract  from  the  Bulletin  de  la  Society.  Bot. 
de  France). 

Pfitzer  (Dn  Ernst). — Untersuchungen  aber  Bau  und  Entwicklung 
der  Bacillariaceen.    Bonn,  187 1.     Extremely  important. 

Prinz  (W.). — Etudes  sur  des  coupes  de  diatome^s  observers  dans 
des  lames  minces  de  la  roche  de  Nykjobing  (Jutland).  Bruxelles, 
1880.     I  pL 

Prinz  (W.)  and  Van  Ermengen  (Ji.)— Recherches  sur  la  structure 
de  quelques  diatom^es  contenues  dans  le  "  Cemenstein "  du  Jutland. 
Bruxelles,  1883,  with  4  plates. 

Pritchard  (Andrew).  —  A  History  of  Infusoria,  including  the 
Desmidiacese  and  Diatomacese,  British  and  foreign.  4th  Edition,  London, 
x86i. 

Out  of  print ;  rare  and  very  dear. 
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Rabenhorst  (Dr.  Louis). — Flora  Europaea  Algarum  aquae  dulcis 
et  submarinsCy  Sect  L    Algas  Diatomaceas  Comple<.*ten8.     Leipzise,  1864. 

Rataboul. — Les  Diatom^es,  r^colte  et  preparation.    Toulouse,  1883. 

Rattray  (John). — A  revision  of  the  genus  "  Aulacodiscus  Ehr." 
3  plates.    London,  1888. 

A  revision  of  the  genus  *'  Auliscus  Ehr,"  and  of  some  allied  genera ; 
5  plates.    London,  1888. 

A  revision  of  the  genus  "  Coscinodiscus  Ehr,"  and  of  some  allied 
genera;  3  plates.     Edinburgh,  1890. 

A  revision  of  the  genus  "  Actinocyclus  Ehr."   x  plate.     I^ndon,  1890. 

Royal  Microscopical  Society. — (I.)  Transactions  recorded  in  the 
Microscopical  Journal.    London,  1841-3. 

(II).  Transactions.    London,  1844-1852.     3  vols. 

(III).  Quarterly  Journal  of  Microscopical  Science ;  including  the 
Transactions  of  the  Microscopical  Society  of  London.  First  series, 
1853-1860. — Second  series,  1861-1868.  A  very  expensive  work,  but  it 
includes  numerous  and  important  papers  on  Diatoms. 

(IV.)  Monthly  Microscopical  Journal.    London,  1869-1877. 

(V.)  Journal  of  the  Royal  Microscopical  Society.  London.  Com 
menced  in  1878.     This  publication  still  continues. 

Schmidt  (Archidiaconus  Adolf).— Atlas  der  Diaiomaceenkunde 
Achersleben,    1874  and  following  years. 

Plates  in  4to.,  by  Woodburyt>T)e. 

Schumann  (J.). — Preussiche  Diatomaceen  Mitgetheilt  Von  Oberlehrer. 
J.  Schumann  (Schriften  der  Konigl.  Physikalisch-Okonomischen  Gesells- 
chak,  1867).    Supplement  idem,   1869. 

Smith  (Rev.  Wm.). — Synopsis  of  the  British  Diatomacece.  Two 
volumes.    London,  1853-1856. 

A  classical  work  with  excellent  plates.     Out  of  print,  rare  and  dear. 

Smith  (Prof.  Hamilton,  L.)— Synopsis  of  the  Diatomaceas, 
published  in  the  "Lens,"  Chicago,  1862.  A  translation  appears  in  the 
3rd  Edition  of  "Traits  du  Microscope,'*  by  Dr.   H.  Van  Heurck. 

Tempere  (J.). — "Le  Diatomiste,"  a  journal  devoted  specially  to 
diatoms,  and  to  everything  connected  with  them.  Paris,  J.  Tempore, 
168,  Rue  St.  Antoine.  Commenced  in  1890.  A  very  important  journal 
for  all  diatomists.    Price  X2S.  a  year. 

Van  Heurck  (Dr.  Henri). — Le  Microscope,  sa  construction,  son 
maniement    4th  Edition.    Anvers,  1891. 
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English  Edition  of  the  same,  re-edited  and  augmented  by  the  author, 
and  translated  by  Wynne  E.  Baxter.     London  and  New  York,  1893. 
Synopsis  des  Diatom^es  de  Belgique.     8vo,  1880-1885. 

(I.)  An  atlas  of  138  plates,  containing  3,200  figures. 
(II.)  A  volume  of  text 
(III.)  A  volume  of  alphabetical  tables. 
Witt  (O.  N.). — Ueber  den  Polierschiefer  von  Archangelsk-Kurojedowo 
im  Gouvemt     Simbirsk,  7  plates,  8vo.    St  Petersburgh,  1887. 

Witt  (O.  N.)  and  Tnian  (A.).— Die  Diatomaceen  der  Poly- 
cystinenkreide  von  J^rfcraie  in  Hayti,  West  Indien.  7  plates,  410. 
Berlin,  1888. 

§  a. — Collections  of  Diatoms. 

Collections  of  diatom  types  have  been  published  at  different  periods. 
The  most  important  are  : — 

Clcvc  and  Mollen — Diatoms  Upsala,  1877  i882.--Six  P^rts,  con- 
taining altogether  324  very  interesting  preparations,  and  accompanied  by 
a  detailed  analysis  by  Mr.  A.  Grunow. 

Delogne  (C.  H.). — Diatomies  de  Belgique  arranged  in  accordance 
with  the  synopsis  of  Dr.  Henri  Van  Heurck.  Published  in  parts 
containing  25  preparations.  Brussels,  1880-1882,  four  parts  containing 
about  100  preparations  were  published.  The  preparations,  which  are 
veiy  well    made,  have  a  special  interest  to  those  who  have  our  synopsis. 

Eulenstein  (Dr.  Th.). — Diatomacearum  species  typiae.  Cent  L 
Stuttgart,  1868. 

A  collection  ot  preparations  which  leaves  nothing  to  be  desired  Only 
the  first  100  appeared.  The  second  was  about  to  appear  when  the 
author  died. 

Moller  (J.  D.)~Diatomaceen  typen-platte.  Under  this  tide  Mr. 
Moller,  of  Wedel  (Holstein),  sells  a  preparation  containing  400  diatoms 
S3rsteinatically  arranged  according  to  the  classification  of  Mr.  Grunow. 
A  list  accompanies  the  preparation,  which  is  very  useful  to  any  one 
banning  the  study  of  diatoms.  The  price  is  £^  X5S.  A  second 
type  slide  containing  only  100  diatoms  costs  £1  4s.  Mr.  Moller  also 
sells  at  the  present  time  two  other  preparations:  one  containing  8co 
different  diatoms  costing  ^^20,  and  the  other,  containing  1600  diatoms, 
the  price  of  which  is  ;^8o. 

Smith  (Prof.  Hamilton  L.)  Diatomacece  /|^/h?.— This  collection 
b  one  of  the  most  important  of  those  hitherto  published,  not  only  on 
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account  of  the  number,  but  also  the  scientific  interest  of  the  pre- 
parations. A  large  number  are  authentic  type  forms,  and  are  taken  from 
de  Br^bisson's  gatherirgs. 

The  preparations  are  alphabetically  arranged  in  series  of  35  in 
boxes  bookwise.  The  complete  collection  consists  of  28  boxes,  contain- 
ing in  all  700  preparations. 

Smith  (Rev.  Wm.)— The  author  of  the  Synopsis  of  British 
Diatomaam^  published  275  type  preparations,  illustrating  his  synopsis. 
These  preparations  are  excessively  rare  at  the  present  time.  We  have 
used  some  in  making  the  drawings  for  our  work.  Mr.  Smith  has  also 
published  a  series  of  preparations  made  from  the  material  collected 
during  his  excursion  in  the  Pyrenees.  This  collection  is,  we  believe,  still 
rarer  than  the  previous  one,  and  we  have  not  seen  any  other  than  that 
in  our  possession. 

Tcmpcrc  (J.)  and  Pcragallo  (H.)— "  Diatomfees  du  monde  entier." 
A  collection  of  625  prei)arations,  comprising  the  larger  portion  of  known 
fossil  deposits,  and  a  large  number  of  marine,  pelagic  and  fresh  water 
gatherings,  etc  With  an  explanatory  text  giving  an  analysis  of  each 
preparation. 

Van  Heurck  (Dr.  Henri)— 7>/<y  du  Synopsis  des  DiatomUs  de 
Beigique.  Under  this  title,  we  have  published  a  collection  of  Diatoms, 
accompanied  by  notes  and  diagnoses  by  Mr.  A.  Gninow.  The  pre- 
parations are  enclosed  in  boxes  of  35  bookwise,  identical  with  those  of 
Mr.  H.  L.  Smith.  The  preparations,  550  in  number,  are  made  in 
Styrax  (a  medium  which  we  made  known  in  1883),  and  which  has  the 
double  advantage  of  a  high  index  of  refraction  and  inalterability.  These 
preparations  comprise  nearly  all  the  important  forms  described  in  the 
Synopsis.  Much  of  the  material  comes  from  the  original  gatherings  of 
Walker-Amott,  Gr^ory,  Greville,  Eulenstein,  etc 

§  3.— Collections  used  for  this  Work. 

In  writing  this  work  we  have  consulted  the  following  collections, 
which  now  form  part  of  our  botanical  museum : — 

I.  Adan^  H,^  author  of  the  "  Monde  Invisible'* —This  collection 
comprises  about  3,000  slides,  including  a  very  considerable  number  of 
rare  and  interestmg  diatoms. 

3.  de  Bribisson. — ^A  large  number  of  gatherings. 

3.  Cleve  and  Moiier^s  Diatoms.— Collection  previously  mentioned. 

4«  Deli^ne. — Collection  previously  mentioned,  as  well  as  the  material 
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from  which  the  preparations  were  made,  and  the  complete  collections, 
including  many  thousand  gatherings  made  by  Mr.  Delogne. 

5.  Euienstein. — Collection  previously  mentioned,  as  well  as  the  material 
intended  for  the  three  hundreds,  as  projected  by  the  author,  and  also 
more  than  a  thousand  tubes,  containing  different  prepared  material. 

6.  Grunow.—h  very  large  number  of  gatherings,  and  a  large  collec- 
tion of  Schizofuma^  which  was.  used  for  hb  monograph  on  that 
genus. 

7.  KiiiMing. — ^The  original  collection  of  Ktitzing,  which  formerly  belonged 
to  Eulenstein. 

8.  Moller. — Various  type  slides,  among  others  special  type  slides  of 
I.  Mors.  a.  Various  rare  diatoms.  3.  The  genera  of  the  Synopsis. 
4.  The  genus  Pleurosigma.     5.  The  genus  Nitzschia. 

9.  Babenhorst  {Dr.  Z.). — Diatomaceae  exsiccatse  totius  terrarum  orbis. 
Dresdae,  1871.     Die  Algen  Sachsens  resp.  Mettel-Europas  Complet 

10.  Smitk  {Prof.  B.  Z.). — Diatomacese  typicae. 

11.  SfNith  {Rev.  Wm.). — i.  The  type  preparations  of  the  Synopsis  of 
the  Brit   Diat     3.  The  preparations  of  the  Excursion  in  the  Pyrenees. 

3.  Material  collected  by  W.  Sm.,  in  view  of  a  second  Edition  of  his 
Synopsis.  The  material,  with  labels  in  the  author's  handwriting,  enclosed 
in  an  herbarium,  and  arranged  according  to  his  Synopsis,  comprises 
upwards  of  i,aoo  gatherings  from  all  parts  of  England. 

I  a.  Temphre  and  Peragallo. — "  Diatom^  du  monde  entier,"  the 
collection  previously  mentioned. 

13.  Van  Hettrck  {H.). — i.  The  tjrpes  previously  mentioned  and  the 
bottles  corresponding  with  each  preparation,  a.  The  collection  of  Belgian 
gatherings;  very  numerous.  3.  The  type  slides  made  by  Mr.  E.  Thum 
from  material    obtained    in   the    most   interesting   localities    of  Belgium. 

4.  A  Collection  of  different  Type  slides  made  specially  for  the  author 
by  Mr.  E.  Thum,  amongst  others,  Oamaru,  384  forms ;  Chma  (Tr^pangX 
389 ;  Gulf  of  Mexico,  190 ;  Samoa  Isles,  146 ;  Red  Sea,  14a ;  Gulf  of 
Naples,  355;  genus  Amphora,  i6a ;  Pleurosigma,  70;  Hemiaulus,  etc,  40; 
Triceratium,  etc,  338 ;  Aainoptychus,  140 ;  Aulacodiscus,  98 ;  Cosdno- 
discus,  500;  North  Sea,  Blankenberghe,  303;  Scheldt,  a86;  Marstrand, 
194;  Cuxhaven,  156;  South  Sea,  334.  The  raphidieae  of  all  these  Type 
slides  have  been  determined  by  Prof  Cleve.  5.  The  type  slide  of  1,000 
forms  by  Mr.  Thum,  arranged  according  to  tha  Synopsis.  6.  The  general 
collection  of  preparations,  containing  preparations  which  have  been  used 
for  the  drawings  for  the  Synopsis,  preparations  by  the  author,  Eulenstein, 
Walker  Amott,  d^  Br^bisson,  etc. 
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14.  Walker- A rioit — Original  collection  of  W.  Arnott,  including  his 
own  gatherings  and  those  of  all  the  celebrated  diatomists  of  his  time, 
Gregory,  Greville,  etc.  The  tubes  number  about  3,000,  and  to  each 
there  is  a  corresponding  preparation.  Manuscript  Catalogues  (written 
by  \V.  Arnptt)  give  an  analysis  of  each  tube. 

15.  Wcissflog. — The  celebrated  collection  of  our  excellent  friend,  pre- 
pared by  him  between  1867  and  1893,  which  has  formed  part  of  our  collection 
since  1892.  The  Weissflog  Collection  comprises  about  2,500  preparations  of 
rare  diatoms,  mostly  selected,  and  all  prepared  with  the  greatest  care.  These 
preparations  have  been  used  for  the  works  of  Deby,  Cleve,  Grunow, 
Rattray,  Witt,  Ad.  Schmidt,  etc.  A  large  number  of  forms  are  unique 
speciniens.  Besides  the  selected  diatoms,  the  collection  comprises  the 
following  further  type  slides,  prepared  by  Mr.  Weissflog :— Sta.  Monica, 
541  and  389  diatoms;  Seychelles  Island,  402  and  257;  Ngucy  (Mada- 
gascar), 336  and  255;  Balearic  Islands,  300;  Gazelle  Expedition,  173; 
id.  (Kerguelen  Island),  82 ;  Oregon,  84 ;  Island  of  Rea  (Singapore),  204 ; 
Simbirsk  (Russia),  40  and  29 ;  Demerara  (Guiana),  95  and  77 ;  Chalky 
Mount  (Barbadoes),  102 ;  Pensacola  (Florida),  74 ;  Oamaru,  500  and  254 ; 
Java,  168  and  167 ;  Jeremy,  89. 

§4.  Special   Bibliography  of  the    British   Isles.* 

We  have  collected  under  this  title  the  principal  publications  concerning 
the  distribution  of  diatoms  in  the  British  Isles. 

Beardsley  (Amos) — On  a  diatomaceous  deposit  in  Leven  Water, 
near  Coniston.    T.M.S.  (1857),  v.,  p.  146-7. 

Bennett  (A.  W.,  M.A.,  B.Sc.  F.L.S.)— Freshwater  Algae  (including 
Chlorophyllaceous  Protophyta)  of  the  English  Lake  district,  with  descrip- 
tion of  12  new  species.  J.R.M.S.  (1886),  vi.,  Ser.  2,  pp.  1-15  (2  plates)  ; 
reference  thereto  by  Dr.  M.  Moebius,  Bot.  Centralbl  (1887),  xxxiL, 
p.  129. 

Freshwater  Algae  (including  Chlorophyllaceous  Protophyta)  of  North 
Cornwall,  with  description  of  six  new  species.  J.R.M.S.  (1887),  pp.  8-19, 
2  plates.  NoUr,  Ann.  I.,  n.  4,  p.  218,  8vo.  Venezia,  1887.  Referat 
von   Anton   Hansgirg,  Bot    Centralbl.  (1887),  xxx.,  p.  228. 

Berkeley  (Rev.  J.  M.)  and  Ralfs  (John).— On  a  new  genus  of 
Diatomaceae.    Ann.  Nat  Hist.  (1844),  xiv.,  pp.  328-9. 


*  Mr.  Wynne  E.  Baxter  has  devoted  much  time  and  trouble  in  revising  this  Bibliography  so  as 
'  to  render  it  as  exact  and  complete  as  possible.— (H.V.  H.) 
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Bossey  (Dr.  Francis).— Fresh  and  salt  water  diatoms  found  in 
Thames  mud.  Holmesdale  Nat.  Hist.  CI.  Proc.,  1879-80;  J.R.M.S.  (1882), 
ii.,  p.  94;  Northern  Micros.  (1882),  p.  75. 

llie  preparation  of  the  Diatoms  from  the  London  clay.  Philadelphia 
Micr.  Bull.  (1883),  iii.,  p.  178. 

Bowman  (J.  E.). — On  the  Microscopic  vegetable  skeletons  found  in 
lieat  near  Gainsborough  by  Mr.  Binney,  of  Manchester.  Ninth  Rep.,  Brit. 
Assoc,  1840;  M.J.  (1841),  i.,  p.  127. 

On  a  white  fossil  powder  found  under  a  bog  in  Lincolnshire,  composed  of 
the  silicious  fragments  of  microscopic  parasitical  confervae.  Hooker  Joum.  Bot. 
(1840),  ii.,  pp.  256-264;  Manchester  Geol.  Soc  Trans.  (1841),  i.  pp.  141-152. 

Brightwell  (T.).— Sketch  of  a  Fauna  Infusoria  from  East  Norfolk,  19 
plates,  small  4to.     Norwich,  1848. 

Burgess  (E.  W.).— Diatoms  from  the  Island  of  Lewis,  near  Storn- 
away.   J.R.M.S.  (1882),  ii.,  pp.  665-6. 

Gaunter  (Henry). — Notice  of  an  Infusorial  deposit  in  the  Island  of 
Lewis,  8vo.     1859. 

Camithers  (William). — ^The  Diatomaces  in  Handbook  of  British 
Freshwater  Weeds  or  Aljgae,  by   John  Edward  Gray.     8vo.  London,  1864. 

Comber  (Thomas). —On  the  Diatomacese  of  the  neighbourhood  of 
Liverpool  (Trans.  Hist  Soc.  of  Lane,  Vol.  XL,  1859),  Q.J.M.S.,  (i860), 
viii.,  pp.  111-122. 

Davidson  (Rev.  G.). — On  a  diatomaceous  deposit  in  the  district  of 
Cromar,  Aberdeenshire.     Edinburgh,  1874. 

List  of  Diatomaceae  found  in  Loch  Kinnord  Kieselguhr.  J.Q.M.C., 
(1887),  iii.,  p.  149.     Edin.  Geol  Soc.  Tr.  (1887),  pp.  207-213. 

Dickie  (George.). — Notice  of  a  deposit  of  fossil  diatomacese  in 
Aberdeenshire.  A.  and  M.N.H.  (1848),  ii.,  pp.  93*95;  Edin.  Bot.  Soc 
Tr.  (1850),  iii.,  pp.   65-67. 

On  a  deposit  of  Diatomaceae  and  Molusca  in  the  County  of  Antrim. 
Q.J.M.S.  (1859),  vii.,  pp.  9-1 1. 

Notice  of  a  diatomaceous  deposit  at  Methlic,  Aberdeenshire.  Bot. 
Soc.,  Edin.,  J.  and  Proc.  (1873),  ^i-«  P-  394- 

Dillwyn  (L.  W.).— Britijh  Confcrvae.     London,  4to,  1809. 

[See  hereon  Mr.  F.  Kitton's  Notes  on  the  genera  and  species,  J.Q.M.C. 
(1883),  i.,  ser.  2,  p.  166 ;  Joum.  Microg.,  Paris  (1883),  viiL  ;  also 
Grossbrittanniens  Conferven  Nach.  Dillwyn,  fur  deutsche  Botaniker  bearbeitet, 
by  Dr.  F.  M.  Weber.    Gottingen,  1809]. 
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Donkin  (Arthur  Scott). — On  the  marine  Diatomaceae  of  North- 
umberland, with  a  description  of  i8  new  species.  T.M.S.  (1858),  vi.,  pp.  1 2-34, 
3  plates;  Q.J.M.5.  (1861),  L,  pp.  1-15.  See  also  thereon  Walker  Amott, 
Q.J.M.S.  (1858),  vi.,  pp.  164-s,  and  in  reply  Q.J. M.S.  (1859),  vii.,  pp.  5-9. 

The  Natural  History  of  British  Diatomacese,  illustrated  with  plates 
by  TufTen  West  Parts  1-3  (all  published),  12  plates;  105  figures  of 
Navicula;  8vo.  London,  1871-72.  Review  of  the  same  in  Q.J.M.S., 
Vol.  XIV.,  p.  93. 

On  a  species  of  filamentous  diatom  new  to  Britain,  Q.J.M.S.  (1858),  vi., 
pp.  11-12. 

On  several  new  and  rare  species  of  fresh  water  Diatomacese  discovered  in 
Northumberland,  Q.J.M.S.  (1869),  ix.,  pp.  287-296,  i  pi. 

Notes  on  certain  fresh  water  species  of  Diatomacee.  Q.J.M.S.  (1869),  ix., 
pp.  397-400. 

Drummond  (James  L.). — ^On  a  fossil  infusoria  found  in  the  County 
Down,  Ireland.     London  Mag.  Nat  Hist  (1839),  iii.,  n.s,  pp.  353-359. 

Ehrenberg  (C.  G.).— Mikrogeologie,  pi.  28,  writing  chalk,  Gravesend. 
PI.  15,  Moume  Mountains.    Leipzig,  1854. 

Fossile  Infiisorien  aus  England.  Ueber  Lager  fossiler  Infusorien  in 
Ireland.,  BerL,  Bericht  (1842),  pp.  335-339 

.  Firth  (William  A.)  and  Swanston  (Wm.)« — References  to  the 
diatomaceous  deposits  at  Lough  Moume  and  in  the  Moume  mountains. 
Proc.  Belfast  Nat  Field  CI.  (1888),  ill,  sen  2,  pp.  62-64  (with  list  of 
species  by  Mr.  Lawrence  Hardman). 

Gregory  (W.,  M.D.). — Notice  of  a  diatomaceous  earth  found  in  the 
Isle  of  Mull.    T.M.S.  (1853),  i.,  pp.  92-99. 

Additional  observations  on  the  Diatomaceous  Deposit  of  Mull.  Q.J.M.S., 
(1854),  ii.,  pp.  24-28. 

Notice  of  the  new  forms  and  varieties  of  known  forms  occurring  in 
the  diatomaceous  earth  of  Mull,  with  remarks  on  the  classification  of 
the  Diatomacese.  Q.J.M.S.  (1854),  ii.,  pp.  90-100,  pi.  IV.;  Edin.  Royal 
Soc.  Proc.  (1857),  iii.,  pp.   176-177,  204-207. 

On  a  remarkable  group  of  diatomaceous  forms,  with  remarks  on  shape 
or  outline  on  a  specific  character  in  the  Diatomaceae.  T.M.S.  (1854),  iii., 
pp.  10-15,  P^  !!• 

On  a  post  tertiary  lacustrine  sand,  containing  Diatomaceous  exuviae 
from  Glenshira,  near  Inverary  (1855),  iiL,  pp.  30-43,  pi.  IV. 

On  some  new  species  of  British  fresh  water  diatomaceae,  with  remarks  on  the 
value  of  certain  specific  characters.    Edin.  Bot  Soc.  Proc  (1855),  pp.  38-41. 
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On  the  presence  of  Diatomaceae  Phytolitharia  and  sponge  spicules  in 
soils  which  support  vegetation.     Fxlin.  Bot  Soc.  Proc.  (1855),  pp.  69-72. 

Report  on  the  Diatomaceae  collected  during  a  botanical  excursion  to 
Falkland  and  the  Lomond  Hills.     Edin.  Bot.  Soc  Proc  (1855),  p.  74. 

On  the  post  tertiary  Diatomaceous  Sand  of  Glenshira,  pt.  II.,  con- 
taining an  account  of  a  number  of  additional  undescribed  species, 
illustrated  by  numerous  figures  drawn  from  nature.  T.M.S.  (1856),  iv., 
n.s.,  pp.  35-48  pi.  v.;  (1857),  v.,  pp.  67-88,  pi.  i;  Edin.  Roy.  Soc 
Proc  (1857),  iii.,  pp.  358-366. 

Notice  of  some  new  species  of  British  fresh  water  diatomacese.  Q.J.M5. 
(1856),  iv.,  pp.  1-14,  pi.  I ;  Edin.  Roy,  Soc.  Proc.  (1857),  iii.,  pp.  306-308. 

On  new  forms  of  marine  Diatomaceae  found  in  the  Firth  of  Clyde 
and  in  Loch  Fyne,  illustrated  by  numerous  figures  drawn  by  K.  K. 
Greville.  Ed.  Roy.  Soc.  Trans.  (1857),  xxi.,  part  IV.,  6  plates,  4to. 
Edinburgh,  1857  ;  extract  therefrom,  Q.J.MS.  (1859).  vii.,  pp.  60-64;  Edin. 
Bot.  Soc  Proc.  (1858),  v.,  pp.  144-146. 

On  new  forms  of  Diatomaceae  from  the  Firth  of  Clyde.  British  Ass. 
Report  (1856),  pt.  2,  pp.  83-84. 

Grcvillc  (R.  K.).— Scottish  Cryptogamic  Flora,  6  Vols.,  col  pi.,  8vo. 
Edinburgh,  1823-1828. 

The  English  Flora  of  Sir  J.  E.  Smith  (Diatomaceae  by  Dr.  Greville,  Vol. 
v.,  part  I,  pp.  401-415).     London,  1833. 

Report  on  a  collection  of  Diatomaceae  made  in  the  District  of 
Braemar  by  Prof.  Balfour  and  Mr.  G.  Lawson.  i  plate.  Kdinb.  Bot. 
Soc  Journ.  (1855),  PP-  7-9»  A.  and  M.N.H.  (1855),  xv.,  Ser.  2.,  pp. 
252-261. 

Descriptions  of  new  species  of  British  Diatomaceae  chiefly  observed  by 
the  late  Prof.  Gregory.     Q.J. M.S.  (1859),  vii.,  pp.  79-86 

Grove  (Edmund). — List  of  Diatomaceae  observed  in  a  gathering  from 
the  River  Lea.  J.Q.M.C.  (1894),  v.,  ser.  2,  p.  344  ;  references  thereto  by  G, 
C.  Karop.  J.Q.M.C.  (1894),  v.,  ser.  2,  p.  366.  Le  Diatomiste  (1894),  ii., 
pp.  104,  132  ;  La  Nuovo  Notarisia  (1895),  P-  54- 

Harkness  (Robert). — Diatomaceae  found  in  a  sub-fossil  state  in 
Dumfriesshire.  Edin.  Bot  Soc.  Proc.  (1855),  p.  54-58 ;  Edin.  New  PhiL 
Journ.  (1855),  ii.,  pp.  54-56. 

Harvey  (W.  H.,  M.D.).— A  manual  of  the  British  Algae,  8vo. 
London,  1841. 

Hassall  (Arthur  H.). — A  history  of  the  British  Freshwater  Algae 
(including  descriptions  of  the  Diatomaceae  and  Desmidiaceae),  with  upwards 
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of  150  plates,  illustrating  the  various  species.    Vol   I.,  Text.     Vol.  II., 
P!ateS|  8vo.     Ix>ndon,  1844. 

A  microscopic  examination  of  the  water  supplied  to  the  Inhabitants  of 
London,  8vo.     London,  1850. 

Hdusler  (Rudolf). — Die  Diatomeen  des  London  clay.  Bot.  Zeit. 
Leipzig  (1881),  xxxiv.  col.  720-723. 

Hodgson  (Miss  E.). — On  a  deposit  containing  Diatomaceae,  &c.,  in  the 
iron-ore  mines  near  Ulverstone,  8vo.     Geol.  Soc.  Jour.  (1863),  xix.,  pp.  19-31. 

Hutton  (Captain  F.  W.).— On  the  discovery  of  At  achnoidiscus  ornatus 
and  A.  Ehienber^ii  at  Malahide,  Co.  Dublin,  3  figs.  Dubl.  Mic.  CI.  Journ. 
Proc  (1865),  i.,  p.  4 ;  Q.J.M.S.  (1865),  v.,  p.  132. 

Jeffreys  (John  Gwyn).— Report  on  a  dredging  among  the  Hebrides. 
A.  and  M.N.H.  (1866),  xviii.,  Ser.  3,  p.  393. 

Jenner  (Edward).- Flora  of  Tunbridge  Wells,  8vo.     London,  1845. 

Karop  (G.  C.)  and  Morland  (H.).— The  Loch  Kinnord  and  Skye 
Diatomaceous  deposits,  with  hints  on  cleaning  refractor}'  material.  J.Q.M.C. 
(1877),  Ser.  2,  iii.,  pp.  92-3. 

Kitton  (Fred.).— Fauna  and  flora  of  Norfolk,  Pt.  VII.  Diatomaceae 
being  a  list  of  the  Diatomaceae  occurring  at  Norfolk.  Norf.  and  Norw. 
Nat.  Hist  Soc.,  Tr.  (1875),  iii.,  pp.  336-354. 

Discovery  of  Diatoms  in  the  lx)ndon  clay ;  references  thereto  by  Grunow. 
Bot  Centralbl.  (1880),  i.,  p.  353. 

Fauna  and  flora  of  Norfolk  Diatomaceje.  Norf.  and  Norw.  Nat  Hist. 
Soc,  Tr.  (1884),  iiL,  pp.  754-770- 

Asterofnphaitis  living  on  the  Teignmouth  coast     J.R.M.S.  (1885),  p.  380. 

Lankester  (Dr.  Edwin). — On  a  white  incrustation  on  stones,  from 
the  bed  of  the  River  Annan.  Linn.  Soc,  Proc  (1840),  pp.  81-82  ;  M.J. 
(1841),  i.,  pp.  40-41- 

Lankester  (Dr.  Edwin)  and  Redfcrn  (Dr.  Petcr).--Report 
made  to  the  Directors  of  the  Ix)ndon  (Watford)  Spring  Water  Company  on 
the  results  of  microscopical  examinations  of  the  organic  matters  and  solid 
contents  of  waters  supplied  from  the  Thames  and  other  sources,  8vo. 
London,  1852. 

Macadam  (ProC  William  Ivison).— On  Diatomaceous  de]>osits 
in  Scotland.     Mineral  Mag.  (1884),  vL,  pp.  87-9;  J.R.M.S.  (1885),  p.  287. 

Note  on  the  presence  of  certain  diatoms  in  a  tow  1  water  supply.  Kdin. 
Roy.  Phys.  Soc.  Proc.  (1885),  pp.  483-5  ;  J.R.M.S.  (c886),  p.  291. 
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On  the  analysis  of  a  sample  of  a  white  deposit  from  the  peat  of  Aberdeen- 
shire.    Edin.  Geol.  Soc.  Tr.  (1883),  pp.  207-216. 

On  the  results  of  the  Analyses  of  Diatoroaceous  deposits  from  the  peat  of 
Kinnord,  Ordie,  Drum  and  Blackmoss  Aberdeenshire.  Edin.  Geol  Soc. 
Trans.  (1883),  iv.,  pi.  3,  pp.  277-283. 

On  some  new  localities  for  the  mineral  diatomite,  with  notes  on  the 
chemical  comi)osition  of  the  specimens  exhibited.  Mineral  Mag.  and  Jr. 
Min.  Soc.  (1886),  vii.,  pp.  30-34. 

Marquand  (Ernest  D.).— Desmids  and  diatoms  of  West  Cornwall. 
Penzance  Nat.  Hist  Soc.  Tr.,  No.  272,  8vo.     Plymouth,  1882-3. 

Norman  (George). — List  of  Diatomaceae  occurring  in  the  neighbour- 
hood of  Hull     T.M.S.  (i860),  viii.,  pp.  59-71,  156-168. 

List  of  Diatomacese  occurring  in  the  neighbourhood  of  Hull.  Ed. 
2nd,  8vo.     Hull,  1865. 

Nowell  (B.  J.). — On  the  Menai  Straits  as  a  locality  for  the  collection 
of  Diatomaceae.     Q.J.M.S.  (1858),  vi.,  p.  122. 

Okeden  (Fitzmaurice). — On  the  deep  Diatomaceous  deposits  of 
the  mud  of  Milford  Haven  and  other  localities.  Q.J.M.S.  (1855),  iii., 
p.  26. 

On  the  Diatomaceae  of  South  Wales.    T.M.S.,  (1859)  vi.,  p.  87. 

O'Meara  (Rev.  Eugene).  —  Contributions  to  a  catalogue  of 
Diatomaceae  of  County  Dublin,  species  from  Malahide  and  Portsmouth. 
London,  1858. 

On  the  occurrence  of  recent  diatoms  in  the  lower  territories  of  Hampshire. 
Dublin  GeoL  Soc.  Trans.  (1857-60),  viii.,  pp.  105-6;  Nat.  Hist  Review, 
Ix)ndon  (1859),  vi.  (Proc.),  pp.  68-9. 

Diatoms  from  the  surface  of  a  lake  near  Seaforde,  Co.  Down.  May, 
1865.    Q.J.M.a  (1866),  vL,  p.  273. 

On  Diatoms  gathered  at  Rostrevor,  Co.  Down.      Q.J.M.S.  (1867),  vii., 

P.8S- 

On  Diatoms  dredged  by  Dr.  Wright  off  the  Arran  Islands.     Q.J.M.S. 

(1857),  viL,  p.  113. 

On  some  new  and  rare  Diatomacese  from  the  West  Coast  of  Ireland 
Q.J.M.S.  (1867),  vii.,  p.  113. 

New  diatoms  discovered  by  Dr.  E.  Percival  Wright,  off  Arran  Islands. 
Q.J.M.S.  (1867),  vii ,  p.  232. 

Notice  of  Ptychodiscus  Uneatus^  a  new  genus  and  species  of  Dlitoms  from 
Arran,  Q  J.M.S.  (1867),  vii.,  p.  233. 
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122  MBASURBMENT. 

Unit  of  Measurement. 

I  have  adopted  in  this  work  a  hundredth  part  of  a  milliroetxe 
(o'oimm.),  as  the  unit  of  measurement  I  believe  it  to  be  the  only 
convenient  measure  for  organisms,  whose  size  is  so  variable,  that  their 
maximum  is  often  double  their  minimum  size,  and  of  which  a  con- 
siderable number  are  so  large  that  if  the  mikron  is  used,  too  high  a 
number  (generally  reaching  into  hundreds)  has  to  be  quoted. 

We  mark  this  unit  by  three  letters,  cdm.    (centi^mes  de  millimetre). 

One  ad.m. » '0003937  English  inch»io/A  (mikrons). 


End  of  Introduction. 


DESCRIPTION 


GENERA   AND   SPECIES. 


DiATOMACEiE. 

Unicellular  algae  consisting  of  a  frustule  or  silicious  bivalve 
box,  pseudo-unicellular,  externally  covered  with  a  more  or  less 
apparent  mucous  envelope  (called  coleoderm),  containing  in 
the  interior  of  the  valves  a  cellular  membrane  enclosing  a 
brownish  yellow  colouring  matter  (called  endochrome)  a 
nucleus,  some  oil  globules  and  colourless  protoplasm. 

Diaton\s  multiply  by  gemmiparous  self-division  and  are 
reproduced  by  conjugation. 

The  family  of  Diatomaceaeis  divided  into  three  sub-families : 

1.  Raphidiesc  having  a  true  raphe  on  at  least  one  of  the 
two  valves. 

2.  Pseudo-Raphidiesc  having,  on  at  least  one  of  the 
valves,  a  blank  space,  simulating  a  raphe,  and  never  furnished 
with  either  teeth,  awns,  spines,  or  processes. 

3.  Crypto- Raphidiese  never  possessing  either  a  true 
raphe  or  a  pseudo-raphe  on  the  valves ;  generally  circular, 
sub-circular  or  angular  in  form,  and  frequently  furnished  with 
processes,  teeth,  spines,  or  awns. 
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CYMBELLEjB. 

SUB-FAMILY    I.--RAPHIDIEA. 


Frustules  mostly  bacillar  in  valve  view,  sometimes  broadly 
oval,  always  with  a  distinct  raphe  and  nodules  on  one  or  both 
valves.  Central  nodule  rarely  absent  or  obscure ;  valves 
simple  or  complex.  Raphe  generally  prominent  in  valve 
view,  occasionally  in  girdle  view,  especially  when  constricted, 
with  nodules  at  the  constrictions.  Frustules  always  without 
teeth,  spines,  awns,  or  processes. 

ANALYSIS    OF    TRIBES. 


Valves  alike 


Valves  unlike 


'  Valves  more  or  less  arcuate  or  cymbiform,  not  symmetric 
cally  divided  by  the  raphe       .         '  . 

(  Valves  symmetrical ;  central  nodule 
either  equally  distant  from  ends 
or  absent,  or  rudimentary  or 
divided      .... 


Valves  symmetri- 
cally divided 
by  the  raphe    . 


Oymbtilev. 


MttflCQlMB. 


Valves  cunente 


Valves 
cuneate 


not 


Valves  asymmetrical  with  apices  of 
unequal  breadth  (valves  cuneate) 


QompiiftnwiufB. 


Frustules  genuflexed,  nodule  or 
stauros  on  one  valve  only,  usually 
on  the  conca/e  mai^n  (at  the 
constriction)  valves  rarely  broadly 
oval 

Frustules  with  a  central  nodule  on 
only  one  valve,  valves  generally 
broadly  oval,  rarely  bent,  never 
genuflexed 


AfilmmtlifWi 


Tribe  i. — CvMBELLEiE. 


Frustules  with 
connecting 
membrane  very 
broad,  often 
longitudinally 
plicate,  striate, 
or  punctate 


Connecting  membrane  highly  developed  on  the  dorsal 
side,  so  thAt  the  two  viuves  are  seen  at  the  same  time 
and  nearly  flat ;  central  nodule  ver^  apparent,  rounded 
or  changed  into  a  stauros,  raphe  without  keel  .  .    Amphflnm. 

Frustulc  constricted  as  Amphora,  but  the  raphe  furnished 
with  a  keel         ......    Am^horDpili. 

Valve  very  asymmetrical,  with'  dorsal  and  ventral  parts 
situated  in  different  planes  and  the  raphe  elevated  on 
a  very  projecting  keel  ....    AniionlA. 


Fhistulet  with 
connecting 
membrane  nar- 
row and  neither 
longitudinally 
punctate  nor 
plicate .  • 


Valves 
keel 


without 


Frustules  free  or  stipitate  ,*  terminal 
nodules  near  the  apices,  raphe 
more  or  less  suxniate 

Frustules  often  enclosed  in  tubes ; 
terminal  nodules  very  distant 
from  apices;  raphe  quite  straight 


QjnikMlla. 


AMPHORA. 

GENUS  I.— AMPHORA  £HR,  Z83Z. 


»«S 


fHs 


Frustules  generally  free,  solitary,  oval,  oblong,  elliptic  oval  or 
sub-quadrangular,  often   inflated   or  constricted  in  the  girdle  view. 

Valves  cymbiform,  with  central 
nodule  marginal  or  sub^marginal, 
often  dilated  into  a  stauros,  raphe 
often  inflated.  Connecting  zone  often 
longitudinally  striate,  plicate,  or 
punctate. 

Endochrome  formed  by  a  single 
layer,  the  middle  of  which  rests  on 
the  dorsal,  connecting  zone,  and 
/«  covers  over  the  two  adjacent  valves 
and  the  other  side  of  the  zone,  in 
the  middle  of  which  is  found  the 
line  of   separation. 

A  laige  number  of  Amphora  are 
"complex."  Those  are  so  named  whose 
connecting  zone  contains  a  more  or 
less  considerable  number  of  cuneate  seg- 
ments which  have  been,  somewhat  justly, 
compared  to  slices  of  melon.  These 
segments  have  sometimes  a  structure  or  striation  analogous  to  that  o 
the  exterior  segments  (valves)  but  have  neither  raphe  nor  nodules; 
at  other  times  however  the  striation  of  the  interior  segments  is 
different 

The  genus  Amphora  is  one  of  the  most  difficult  genera  of  diatoms, 
and  h  is  also  one  of  the  most  ext^msive,  as  authors  have  placed  in  it 
more  than  200  species.  Prof.  H.  L.  Smith  was  the  first  to  elucidate 
the  structure  of  Amphora  by  demonstrating  that  the  genus  originated 
from  Cymbella  by  the  unequal  development  of  the  two  sides  of 
the  connecting  zone.  Figure  24  n  is  a  diagrammatic  section  of  an 
Amphora  showing  at  the  same  time  the  disposition  of  the  layer  of 
endochrome. 

In  the  arrangement,  in  this  Work,  of  the  genus  Amphora,  the  classifi- 
cation of  Prof.  Cleve  has  been  followed.  The  sub-genera  and  the  list  of 
species  are  given  in  accordance  with  the  manuscript  documents  kindly  lent  by 
the  learned  Professor. 


Fig.  24. 

a  Diagmmmatic  section  of  Amphora. 
b  Amphora afinis^ya\v^\\t^H. 
e  /I  n^ubni  0Mi/fj,  girdle  view. 
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AMPHORA. 


Connecting 
tone  not 
plicate 


Analysis  of  Groups. 

'  Puncta  rather  coarse,  very  distinct,  forming  transverse 
striae  and  undulating  longitudinal  lines  . 

Puncta 
not 

forming 
longitu- 
dinal 
lines 


Ventral  portion  of  valve  broad,  striae  finely 
punctate  on  both  parts  of  the  valve 

Ventral  portion  of  valve  very  narrow,  striae 
not  distinctly  beaded 


Connecting 
tone  plicate 


Puncta 
not 

forming 
straight  - 
longitu- 
dinal 
lines 


Ventral 
portion 


Subg.  I. 
Subg.  2. 


.  Coarse  puncta,  very  distinct,  arranged  in  straight  trans- 
verse and  longitudinal  lines  .... 

Valve  with  ventral  portion  narrow,  apices 
generally  rostrate-capitate  and  recurved, 
beads  forming  undulating  longitudinal 
lines  ...... 

Valve  with  central  port'on  smooth, 
furnished  with  a  longitudinal 
ridge        .... 

Ventral  portion  rather 

broad,  the  two  parts 

with   identical  stria- 

Not  tion,  raphe  with  bran- 

as      I  ches  divergent  from 

above       \7««,^i  the  central  nodule    . 


Subg.  3. 
OjrnJMUIUllHWIL 

Subg.  4. 


Subg.  5. 
HaUmpnora. 

Subg.  6. 


Ventral  portion  very 
narrow,  with  finer 
striation  than  that  of 
the  dorsal  portion; 
raphe  straight,  near 
the  margin;  central 
nodule  often  stauro- 
form  . 


Subg.  7. 
AmldyiiiiidionL 


Subg.  8. 
OiyaiiHilHynL 


A. — Sutural  zone  not  plicate. 

Group  i.  Amphora — Ventral  and  dorsal  portions  of  the  valve 
generally  furnished  with  a  longitudinal  line  (a  rib  or  narrow 
area).  Beads  rather  coarse,  forming  at  the  same  time  transverse 
stria  and   undulating  longitudinal   lines.     (Type:   A.  ovalis). 


Non- 
marine   •< 
torms 


ANALYSIS    OF    SPECIES. 

Fresh  water ;  striae  robust  in  the  type  form  ;  pseudo-stnuros  very 
distinct  ........    A.  OTAlli 


Humid  plaoes  (walls,  etc.)  . 


Raphe    slightly    incurved,    spurious 
stauros  .A.  NonnaiiiL 

^  Raphe  concave,  no  spurious  stauros  .    A.  perpUfOUu 


r  14  to  16  striae  ( Striae  fine,  resolvable 

in  I  c.d.m.  .  1  Striae  strong,  irresolvable   . 

/  Raphe  with  ventral  portion  com- 
About  ro  striae  J     P»«ely  striated 
Marine    j      truncate  in  i  cd.m.  .  |  Raphe    with     ventral     portion 

forms  .  l^  V    having  only  some  lines  of  dots 

Frostule   with  acute  or  subacute  apices,  dorsal  margin   of  valve 
plicate  longitudinally  .  .A. 

Frustule  subauadrangular,  striae  extending  throughout  the  ventral 
portion  of  the  valve  .  .A. 


Frustule  not 
sub  rectangu- 
lar, apices 
obtuse  or 
truncate 


A. 

A.  Pniio. 

A.  lotmitft. 

A.  ProtMi. 
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A.  OValis  Kutz.  (Bac  p.  107,  pi.  5,  fig.  35  and  39;  H.V.H.  Atl, 
pi.  I  f.  1*  Type  Na  i)  plate  i,  fig.  15. 

Frustule  oval,  very  inflated  at  the  median  portion,  then  slightly  atten- 
uate; apices  broadly  truncate.  Valves  arcuate  at  dorsal  margin,  concave 
at  internal  margin ;  raphe  inflexed ;  striae  strongly  marked  with  coarse  puncta 
from  10  to  II  in  i  cd.m.  without  stauroneiform  blank  space.  Length, 
5  to  7  cd.m. 
Fresh  water.    Common  everywbere. 

fi  gracilis  (A.  gracilis  E,  Verb.  p.  122,  n.  11,  pL  III.  i,  f.  43 — 
H.V.H.  Atl,  pL  I,  f.  3»)  plate  i,  fig.  16. 

Considerably  narrower  and  more  slender  in  all  parts  than  the  pre- 
ceding ;  apices  rounded,  subacute ;   raphe  very  inflexed. 

Mixed  wiU)  tbe  preceding.    Louvain. 

y.  affinis  Kiitz.  (Bac.,  p.  107,  pi  30,  f.  66 ;  A.  abbreviaia  Bleisch  ; 
H.V.H.  Atl,  pi  I,  f.  2»;  Type  No.  2)  plate  i,  fig.  17. 

Frustule  oval,  with  apices  slightly  tapering ;  striae  rather  finer  (about 

12  in    I    cd.m.)    leaving  a    stauro-form    blank    space    very    distinct 

on  the  dorsal  side.    Length,  3  cdm. 

FVesh  and  slighUy  brackish  water.  Blankenberghe  (pure  gathering).  Louvain  jH. V.  H. ) 
Ardenne  Li^geoise  (De  Wild).  Free  or  mixed  with  the  preceding.  England  (Norman, 
W.  Sm.). 

forma   minor  {A.    PeJiculus   major  Grun ;  H.V.H.  Atl,  pi    i, 

£  4,  s*)  pi**c  i»  fie-  I*- 

Smaller,  about  3  cd  m.  in  length ;  striae  fine,  about  16  in  *oi 
cdm. 

Louvain,  etc 

&  Pediculus  Kiitz.  {A.  Pediculus  (Ktitx.)  Grun.—Cymbdia 
Pediculus  Kutz.  Bac,  p.  80,  pi  5,  f.  VHL,  and  pi  6,  f.  VII.  A. 
minutissima^  W.  SnUy  S.B.D.  i.,  p.  20,  pi  II.,  f.  30.  H.V.H.  Atl., 
pi  I,  f.  6,  7*;  Type  No.  3)  plate  i,  fig.  19. 

Frustule  small,  with  apices  slightly  narrowed;  pseudo-stauros  very 
distinct;  raphe  more  or  less  concave;  striae  16  in  i  cdm.;  length 
about  3  cd.m. 

Generally  parasitic  on  other  diatoms,  and  especially  on  Nitzschia  Sigmoidta. 
Common.      Antwerp,   Louvain,  Blankenberghe  (H.V.H.)      Ard.    Li^.    (De   Wild.), 
etc.    England  (W.  Sm.,  Norman,  Stolterfoth). 

forma  minor,  Grun.  (H.V.H.  Atl,  pL  i,  f.  8*),  plate  i, 
fig.  ao. 

Still  smaller,  about  1*5  cdm.  in  length ;  about  20  striae  in 
I  cdm. 

forma  exilis,  Grun.  (H.V.H.  Atl,  pi  i,  f.  9,  10*),  plate  i,  fig. 
ai.  Small,  very  narrow,  length  from  1*5  cd.m.,  striae  about  20  in  i 
cd.m. 

A.  perpusilla  Grun  (h.v.h.  Atl,  pi.  i,  £  n*;  Type,  No.  4), 
plate  I,  fig.  12. 
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Very  small.  Frustule  oblong  or  subglobose,  rather  truncate  at  apices. 
Valve  very  convex  at  dorsal  margin,  straight  at  ventral  margin;  raphe 
straight,  scarcely  concave,  spurious  stauros  just  visible;  striae  ver)'  delicate, 
numbering  from  9  to  10  in  i  cd.m. ;   length  less  thai  i  cd.m. 

Moist    wa'l    at    Botaniral     Gardens,     Brussels,     associated     wiUj     A.   Normanii    (Del). 
This  form  should  probably  be  referred  to  A.  ovaHs  var  Pediculus, 

A.  Normanii  Rabenh.  (r  Eur.  Aig.,  p.  88.    A.  humicoia 

Grun  in  H.V.H.  Atl,  pL  i,  f.  12*;  Type  No.  5)  plate  i,  fig.  4. 

Frustule  elliptic  with  apices  slightly  rostrate-truncate.  Valve  with 
raphe  slightly  inflexed,  showing  a  stauro-form  blank  space;  apices 
rostrate-capitate;  striae  fine,  punctate,  from  1 6  to  18  in  i  cd.m.  at  the 
dorsal  portion  of  valve,  very  fine,  about  34  in  'oi  at  ventral  margii). 
length,  2.5  to  3  cd.m. 
On  a  moist  wall  at  Botanical  Gardens,  Brussels  (Del) ;  Hull,  EngUind  (Norman). 

A.  dubia  (Greg,  1857?)  Ad.  Schm,  1875  (At,  pi.  27, 
f.  20-26* ;  Clyde,  p.  42,  pi.  5,  f.  76) ;  plate  24,  fig.  672. 

Frustule  elliptic  Valve  angularly  plicate  round  a  line  uniting. the  two 
apices,  so  that  when  viewed  from  the  apex  it  appears  to  consist  of  two  laminae 
placed  at  an  angle  of  60^.  Valve  with  lunate  outline,  arcuate  near  the 
exterior,  with  the  interior  margin  straight  and  apices  acute.  Axial  area 
moderately  broad  on  the  dorsal  side  of  the  raphe.  Ventral  portion  of  the 
valve  linear,  narrow,  without  striae  and  longitudinal  line.  Dorsal  side  with 
transverse  striae  robust,  especially  at  the  external  portion.  Striae  10  in  i 
cd.m.,  coarsely  punctate ;  12  dots  in  i  cd.m.  Sutural  zone  very  narrow. 
Length  of  frustule  4  to  8  cd.m. ;  breadth,  1*5  to  2  cd.m. 
Marine.— Coasu  of  Norway. 

There  is  no  known  species  analogous  to  A.  dubia  (Cleve). 

A.  Pusio  Cleve  (Syn.  Nav.  Diat.,  p.  102,  pi.  3,  f.  40*) ;  plate  35, 
fig.  906. 

Frustule  broadly  elliptic  with  truncate  apices.     Raphe  strongly  bi-arcuate. 
Central  nodule  large.     Axial   and   central   areas   indistinct.     Ventral   and 
dorsal  sides  with  robust  striae,  about  14  in   1  cd.m ,  not  interrupted  and 
not  distinctly  punctate 
Marine  and  brackish  water.— Coasts  of  Sweden  (CI.  and  M511.  Diat.  No.  157). 

A.  arenicola  Grun.  (in  Cl.  and  Moll.  Diat.,  No.  310,  sub 
A  marina  var  arenicola  \  Cleve  Syn.  Nav.  Diat.,  pi.  4,  f.  19*20),  plate  35, 
fig.  907. 
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Frustule  almost  rectangular^  three  times  longer  than  broad.  Valve  linear 
with  apices  broad,  unilaterally  rounded.  Raphe  gently  bi-arcuate,  distant 
from  ventral  side.  Axial  area  indistinct  on  dorsal  side.  Central  area  absent 
or  orbicular.  Strias  of  dorsal  side  10  to  14  in  i  c.d.m.,  coarsely  punctate,  not 
interrupted,  with  indistinct  longitudinal  line.  Ventral  side  broad,  with  striae 
radiant,  coarsely  punctate,  sometimes  crossed  by  a  narrow  hyaline  band. 
Length  of  frustule,  4  to  7  c.d.m.  Breadth,  17  to  2*1  c.d.m.  Breadth  of 
valve,  I  cd.m. 
Marine. — Coasts  of  Belgium  and  England  (Cleve). 

Var.  major  A.    Baltic  Sea  (CI). 
A.   marina   H.  Van  Heurck  (h.v.h.  Ati,  pi.  i,  f.  i6»; 

in  Types  Nos.  101  and  5x7),  plate  i,  fig.  14. 

Frustule  oblong,  very  inflated  at  median  part,  infinitesimally  attenuated  as 
far  as  the  apices  which  are  truncate.  Valves  with  dorsal  margin  very  convex, 
and  ventral  margin  slightly  and  almost  regularly  concave ;  raphe  well  marked, 
inflexed  af  median  part;  striae  rather  strongly  punctated  on  dorsal  side; 
about  16  in  i  cd.m.,  same  number  at  ventral  margin.     Length,  4  to  5  c.d.m. 

Marine. -Chores  of  North  Sea:  England  (W.  SmJ.  France  (Grun.,  Br^b.).  Belgium:  Scheldt. 
(H.  Van  Hk.),  and  probably  on  all  shores  of  North  Sea. 

According  to  Prof.  Cleve  this  form  should  be  recorded  as  having  been 
first  described  by  me,  and  the  A,  marina  of  Wm.  Smith  treated  as  only  a  form 
of  A,  Proteus, 

A.  robusta  Greg.  (Diat  of  Clyde,  p.  44,  pi.  5,  f.  79;  Ad.  S. 
AtL,  pi.  27,  f.  40-41*);  plate  24,  f.  670. 

Frustule  broadly  oval  with  truncate  or  sub-truncate  apices.  Valve  arcuate, 
with  apices  obtuse,  raphe  very  inflexed,  central  nodule  large,  surrounded  by  a 
blank  space  slightly  stauroform.  Ventral  margin  concave.  Ventral  part  of 
valve  completely  striated,  stri»  with  coarse  puncta,  7  to  8  in  i  cd.m.  Sutural 
zone  completely  smooth.  Length,  8  to  1 1  c.d.m. 
Marine.— Scotland  (Gregory)  and  Shores  of  North  Sea ;  Belgium :  Scheldt  (H.  Van  Hk.) 

A.  Proteus  Greg.  (Diat.  of  Clyde,  p.  46,  pi.  S,  f.  81;  Ad.  Sch. 
Atl.,  pL  27,  f.  2-3;  s-6*);  plate  24,  fig.  671. 

Frustule  elliptic,  with  truncate  apices.  Valve  with  dorsal  margin  arcuate, 
ventral  margin  concave,  apices  obtuse.    Raphe  very  inflexed ;  central  nodule 
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rather  large,  often  furnished  with  a  stauroform  blank  space.    Ventral  part  of 
valve  having  only  a  few  ro¥rs  of  dots.    Strias  very  distinct  with  robust  puncta ; 
8  to  10  in  I  c.d.n).     length  very  variable,  from  7  to  15  c.d.m.   Breadth,  from 
4  to  6  c.d.m. 
.Nfarinc— Scotland  (Greg. ),  England,  nelgium !  Germany !  Xon\-av  !  etc. 

2.  Psammamphora  CI, — Ventral  part  rather  broad.  The  two  parts 
finely  puncto-striated.  Puncta  not  forming  longitudinal  lines.  (Type 
form :  A.,  arenaria). 

ANALYSIS  OF  SPECIES. 

(  Frustule  with  outer  margins  slightly  introflexed,  valves  furnished  >i*ith 
<         a  stauros  ........    A.  ooallala. 

'  Frustule  with  outer  margins  slightly  gibbous,  valves  without  stauros      .    A.  artlUUia. 

A.  ocellata  Donk   (qj.m.s.,  1861,  p.  ii,pi.  i,  f.  nb;  h.v.h. 

Atl,  pi.  I,  f.  a6*);  plate  I,  fig.  3. 

Frustule  quadrangular,  with  rounded  apices  and  outer  margins  slighdy 
introflexed.  Valve  with  raphe  infinitesimally  incurved;  striae  very  fine  and 
very  delicate.     Length,  6  to  9  cd.in. 

Marine. — Found  in  washings  of  mussels  and  in  the  residue  of  a  washing  of  sand  from  the  lieach 
at  Hlankenl)erghe.    England ;  Ireland ;  France. 

A.  arenaria  Donk.  (t.m.s.,  1853,  p.  31,  pi.  3,  f.  16;  Ad.  Sch. 
Atl,  pi.  40,  f.  8-1  o*) ;  plate  24,  fig.  673. 

Frustule  hyaline,  subquadrangular ;  apices  rounded,  truncate ;  median 
portion  often  slightly  gibbous;  raphe  very  inflexed.  Valve  broad,  arcuate; 
apices  very  obtuse ;  terminal  nodules  recurved  near  the  outer  margin,  rather 
broad  and  very  elongated.  Ventral  portion  of  the  valve  very  broad,  finely 
puncto-striate,  as  is  also  the  dorsal  portion.  Length,  10  to  12  c.dm. 
Marine.— England  (Norman) :  Ireland  (O'Meara) ;  Shores  of  the  North  Sea. 

3.  Cymbamphora  CL — Striae  not  forming  longitudinal  lines,  and  not 
distinctly  beaded.  Ventral  portion  of  valve  very  narrow.  (Type 
form :  A.  angusta). 

A.  angusta  Greg.  (Diat.  of  Clyde,  p.  38,  pi.  4,  f.  66»),  plate 
24,  fig.  674. 

Frustule  small,  linear,  elliptic,  narrow,  apices  truncate.    Ventral  margin  of 
valve  straight,  raphe  very  inflexed.    Part  of  valve  narrow,  stri»  very  delicate, 
not  distinctly  beaded,  about  17  in  i  cd.m.     Sutural  zone  very  narrow. 
Marine.— Scotland  (Greg. ) :  Shores  of  North  Sea, 
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B.—Sutural  Zone  flicaU. 

4.  Diplamphara  CL — Dorsal  portion  and  often  also  ventral 
portion  with  puncta  forming  lopgitudinal  lines.  Puncta  coarse. 
(Type  form  :  A.  crassa). 


ANALYSIS  OF  SPECIES. 

Valve  with  double  structure;  furnished   with   costre 
Valve  without    )      between  which  are  found  rudimentarj  beads  .    A.  cnmtL 

an  ala        .    1  Valve  with  structure  simple,  furnished  with  three  longi- 
tudinal curved  lines,  dividing  the  valve  into  two  cones    i 
Valve  furnished  with  an  ala  emanating  from  the  dorsal  portion  .    A.  alalft. 


re  without    I 
lala        .    I  ^ 


A.  crassa  Greg.  (T.M.S.,  1837,  p.  72,  pi.  i,  f.  35 ;  Diat  of  Clyde, 
p  52,  pi  6,  £  94a*) ;  plate  24,  fig.  675. 

Frustule  rectangular,  elliptic,  with  rounded  apices.  Ventral  maigin  and 
raphe  strongly  inflexed  at  the  median  portion.  Valve  with  dorsal  maigin 
arcuate.  Ventral  margin  concave,  inflexed  at  the  median  portion.  Striae  5  in 
I  c.d.m.,  formed  of  coarse  punctse,  arranged  in  transverse  and  longitudinal 
lines.  Connecting  zone  showing  lines  of  coarse  punctse,  showing  the  maigins 
of  internal  s^;ments.    Length  8  to  10  c.d.m. 

Marine.— Shores  of  the  North  Sea:  Scotland  (Greg.),  England  (Norm.),  Ireland  (O'Meara), 
Finmark  (Cleve),  etc 

*  NOTB.— The  striae  of  A.  crassa  have  hitherto  been  inaccuratdjr  described  by  authors.  In 
reality  the  dorsal  margin  of  the  valve  shows  two  rows  of  strong  coetat  and  at  the  bottom  of  the 
intercostal  spaces  is  a  row  of  delicate  puncta. 

A.  Grevilleana  Greg.  (T.M.S.,  1857,  p.  73»  pi.  i,  £  36;  Diat. 

of  Clyde,  p.  50,  pi.  5,  f.  89 ;  Ad.  Schm.  Atl.,  pi.  25,  f.  4i») ;  plate  24, 
fig.  676. 

Frustule  almost  oval,  with  apices  slightly  truncate.  Valves  marked  with 
three  longitudinal  curved  lines,  dividing  the  valve  into  two  compartments; 
apices  slightly  diminuo-rostrate ;  dorsal  margin  infinitesimally  arcuate,  ventral 
maigin  and  raphe  inflexed.  Transverse  striae  strong,  moniliform,  11  in  i 
cd.m.  Sutund  zone  showing  7  to  8  juxtaposed  segments.  Length  12  to 
13  cdm. 
Marine.— Scotland  (Greg.)  and  varioos  Shores  of  the  North  Sea. 

A.  alata  Per.  (Diat.  Baie  de  Villefranche,  p.  41,  pi.  2,  f.  11*); 
plate  24,  fig.  677. 

A  form  distinctly  differentiated  by  the  presence  of  a  membranaceous  ala, 
emanating  from  dorsal  portion  of  the  valve. 
Marine.— North  Sea  (Cleve). 
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5.  Halawphora  CL — Longitudinal  lines  absent  Ventral  portion 
of  the  valve  narrow.  Valve  with  apices  generally  capitate  and 
recurved.  Beads  distinctly  arranged  in  transverse  striae  and  in  series 
of  longitudinal  undulations. 


ANALYSIS  OF  SPEXTIES. 
Frjstules  oomplrx*  beads  resohring  into  a  mass  of  fine  pnncta  . 


FntstuW  with  cztemal  nnrpiis  nodulated    ....... 

^^^IhaT'lndisC^^wr  i  'r™**^'"'*  •*™^  almost  invisible,  loogitodinal  coospictxws 
delicate  1  Transverse  striae  fine,  median  more  robost 
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Sense 

with 

distinct 

puncta. 


Fnistoles 
rolAisL 


r  Sutmal  sooe  abroptly  dilated  at  the  apices 

X      Sutural     j  Frustule  eUiplic.  with  sutural  tone  lanceolate 
:     rone  not    < 
I     dilated.      (  Frostule  suboval.  with  apices  rostrate-capitate 

Frnstiiles 


A.  ojnMftn. 
A.rc»twliL 


Frastules 
dcbcate. 


more  or  less 
constricted 
in  the  mid- 
dle. 


Frastules 
not  con- 
stricted. 


Constriction  slight,  frustule  broad,  satuial  sooe  with  mimeroas 
•olds 


Coostriction  considerable,  finistule  narrow,  sutural  ; 
folds 


wiiboot 


Connecting  zone  with  very  numerous  folds 

Puncta  robust,  frustule  rostrate-capitate 

(  Transverse  striae  conspic- 
9 


Sutural 
zone  not 
plicate. 


A.infltnL 
A.tBZsUbL 


Puncta 
delicate  or 
resoh-able 

with 
difficulty. 


Raphe 
straight. 


c.d.m. ;    frustule    very 
long,  about  8-9  c.d.m. 

Striae  conspicuoas.  about 
13  in  I  cd.m.  ;  frustule 
short,  about  5  cd.m.    . 

Stripe  delicate,  finely 
punctate,  about  13-14 
m  I  cdjo. ;  firustule 
short,  about  5  c.d.m.    . 

Raphe  curred.  frustule  very  short, 
about  3 — 5  cd.m. ;  strie  very  ddi- 
cate,  about  19  in  i  cuLm. 


A.  MBttBMIllA. 


A.  commutata  Grun. !  {^.  affinis  w.  Sm.  s.b.d.  i,  p.  19,  pL 

2,  f.  27,  not  Kutz !— W.  Sm.  prep.  No.  27  !— H.V.H.  All,  pL  i.,  f.  14* ;  Type 
No.  7)  plate  I,  fig.  13. 

Frustule  oblong  with  rounded  or  truncate  apices ;  connecting  zone  abruptly 
inflated  towards  the  apex,  marked  with  several  fine  longitudinal  stris. 
Valves  with  dorsal  margin  straight  at  median  part,  then  abruptly  attenuate  and 
forming  an  obtuse  point  in  consequence  of  a  corresponding  constriction  in  the 
ventral  margin ;  raphe  strongly  inflexed ;  striae,  robust  on  dorsal  side,  9  in  i 
cd.m. ;  fine  and  marginal  on  ventral  side,  15  in  i  cdm.   Length,  5  to  6  cdm. 

Brackish  waters— Antwerp,  Blanlcenberghe,  Heyst,  Ostend  (H.V.H.);  England  (W.  Sm  1 
Stolterfoth.);  Scotland  (Greg);  France;  Germany  1  Norway  1  and  probably  throughout  the 
shores  <rf  the  North  Sea, 
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A  C3rmbifcra  Greg.  (Diat.  of  Clyde,  p.  54,  pi  6,  f.  97.    Ad. 
Sch.  Atl,  pi.  25,  f.  13,  17-19* ;  pi-  26,  f.  33)  plate  24,  fig.  678. 

Frustule  elliptic,  with  produced  truncate  apices ;  valves  narrow,  arcuate 
with  rostrate-capitate  apices ;  ventral  margin  and  raphe  almost  straight ;  striae 
radiant,  robust,   9-13   in   i  c.d.m.      Sutural  zoi^  elliptic.      Length,  very 
variable,  from  5  to  10  cd.m. 
Marine.— England,  Scotland,  Ireland,  Denmark,  Norway,  etc 

A.  rostrata  W.  Sm.  (s.b.d.  i.,  p.  20,  pi.  30,  f.  253»)  plate  24, 
fig.  679. 

Frustules    inflated,    sub-oval     with     apices    rostrate-truncate     showing 
longitudinal  costse  marked  with  a  double  row  of  puncta.     Valves  arcuate 
semi-lunar  with  apices  capitate  ;  striae  robust,  6  to  7  in  i  cd.m. 
Marine.— England  (W.  Sro.  Norman),  Scotland  (Greg.),  Ireland  (O'Meara). 

A.  angularis  Greg,  (q.j.m.s.,  1855,  p.  39,  pi.  4,  f.  6;  H.V.H. 

Atl.,  pL  I,  f.  2i»,  Type  No.  12)  plate  i,  fig.  8. 

Frustule  panduriform  with  apices  tapering,  broadly  truncate,  connecting 

zone  with  fine  transverse  striae,  interrupted  by  numerous  pleats.    Valves  with 

dorsal  margin  constricted  in  the  middle,  apices  tapering,  acuminate,  raphe 

infinitesimally  inflexed ;  striae  punctate,  about  18  in  i  cd.m.    Length,  4  to 

5  cdm. 

Var.  hybrida  Grun.  (In  H.V.H.'s  Type,  No.  12).  Valves  with 
constriction  only  slightly  if  at  all  marked,  showing  a  longitudinal  line  in  the 
convex  part 

Var.  lyrata  (^.  lyraia  Gre^.  Diat.  of  Clyde,  p.  48,  pi.  5,  fig.  82, 
H.V.H.  AtL,  pL  I,  fig.  22* ;  in  Type  No.  12)  plate  i,  fig.  9. 

Differing  from  the  type-form  in  being  shorter  (about  3  cd.m.)  and  its 

median  constriction  being  less  pronounced,  which,  when  inadequately 

resolved,  slightly  resembles  a  stauros. 

Brackish  waters. — ^The  type  form,  und  varieties  mixed  together  at  BIankcnberg:he 
and  Antwerp.    Scotland,  Ireland,  Norway. 

A.  macilenta  Greg.    (Diat  of  Clyde,  p.  38,  pi.  4,  f.  65*)  plate 
24,  fig.  680. 

Resembling  A,  salina. — Frustules  elliptic,  long,  narrow,  with  apices  pro- 
duced, tapering ;  valves  very  delicate,  arcuate  on  dorsal  side,  ventral  margin 
straight    Raphe  very  distinct    Stri»  parallel,  rather  robust,  12  in  i  c.d.m. 
Sutural  zone  very  narrow.     Length,  4  to  5  c.d.m. 
Marine.— Scotland  (Gregory) ;  North  Sea. 

This  species  is  quite  onknown  to  me,  and  the  very  poor  figure  given  by  Gregory  makes  it 
impossible  to  recognize  it. 
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A.  aCUtiusCUla  Kiitz.  (Bac.p.  io8;  H.V.H.  Atl,  pi  I,  £  13* 
in  Type  No.  261),  plate  z,  fig.  5. 

Frustules    elliptic   or  elliptic-lanceolate,    with    apices    slightly   rostrate, 
truncate     Valve  with  dorsal  margin  arcuate,  ventral  margin  slightly  inflated ; 
apices  rostrate-capitate  ;  raphe  straight,  striae  with  distinct  puncta,  13  to  14  in 
I  cd.m.  on  dorsal  side,  18  to  20  on  ventral  side.    Length,  about  5  cdm. 
Marine.— BUnkeubergfae ;  North  Sea. 

A.  salina  W.  Sm.  (s.b.d.  l,  p.  19,  pi.  30,  f.  251 ;  h.v.h.  au., 

pi.  I,  f.  19* ;  Type  No.  11),  plate  i,  fig.  6. 

Frustule  elliptic-oblong  with  apices  slightly  produced,  truncate.  Valves  with 
apices  rostrate,  slightly  capitate ;  dorsal  margin  arcuate,  ventral  maigin 
straight  or  concave ;  raphe  concave  with  reference  to  the  connecting  zone ; 
strias  tine,  punctate,  18  to  21  in  i  c.d.m.  on  the  doisal  side,  20  to  21  on 
ventral  side.    Length,  3  to  5  cd.m. 

Brackish  Mrater. — G>inmon  at  Antwerp,  Blankenberghe,  Hevst ;  England ;  Soothuid ;  Ireland  ; 
Denmark ;  and  probably  throughout  the  shores  of  the  North  Sea. 

p  minor.    (A.  borealis  Kutx !  Bac,  p.  io8,  pi  3,  f.  18;  H.V.H. 
Atl,  pi  T,  f.  2o*),  plate  I,  fig.  7. 
Smaller  and  broader,  with  a  not  very  pronounced  beak. 
Slightly  brackish  water— Blankenberghe. 

A.  coffeaeformis  Kiitz. !  (Bac,  p.  108,  pi  s,  f.  27 ;  Ad.  Sch. 
Atl,  pi  26,  f.  56,  58,  59*)  plate  24,  fig.  681. 

General  appearance  resembling  that  of  A.  Salina^  but  frustules  tapering 
infmitesimally  to  apices,  which  are  generally  very  slightly  produced. 
Valves  with  apices  rostrate,  very  slightly  capitate.  Transverse  striae 
excessively  delicate  and  almost  invisible.  Longitudinal  striae  few  but  very 
distinct 
Brackish  and  Marine.— Shores  of  North  Sea. 

A.  veneta  Kiitz.  (Bac,  p.  108,  pi  3,  f.  25 ;  H.V.H.  Ad,  pi  i; 

f.  17* ;  Type  No.  10)  plate  I,  fig.  11. 

Frustule  oblong-elliptic,  with  apices  slightly  truncate.  Valves  with  dorsal 
margin  convex,  mfinitesimally  attenuate;  ventral  maigin  flat  or  slightly 
concave;  raphe  concave;  central  nodule  elongated;  striae  fine,  about 
20  in  T  cdm.,  slightly  more  robust  in  median  portion.  Length,  2  to 
3  cd.m. 
Brackish  water.— Blankenberghe,  Antwerp. 
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A.    inflexa   (Breb.)  H.  L.  Sm.  (in  Lens,  1873,  p.  78.) 

Under  the  name  of  Amphiplcura  inJUxa^  De  Br6bisson  has  described  a 
rather  singular  diatom  which  he  found  on  the  coast  of  Normandy. 

In  1868,  Eulenstein  formed  the  genus  Okedema  with  this  species,  and  in  our 

"  Types  du  synopsb  "  we  distributed  it  under  the  name  of  Okedenia  infiexa^  EuL 

After  a  careful  study  of  this  form,  the  result  of  which  I  communicated  to 

Professor  Cleve,  the  learned  diatomographer  thought  that  this  diatom  was 

simply  an  Amphora  of  the  sub-genus  Halamphora.    Professor  H.  L.  Smith 

had  previously  classed  it  among  the  Amphora;  I  therefore 

place  it  here  under  the  name  of  A,  ii^exa.    No  correct 

figure  of  this  diatom  having  yet  been  published  we  give 

here  one  of  our  photograms  of  it 

Valves  narrow,  arcuate,  with  apices  unilaterally  capitate, 
recurved.    Sutuial  zone  very  narrow  on  dorsal  side,  more  or 
less  developed  on  ventral  side,  and  displaying  a  more  or  less 
considerable  number  of  pleats.     Raphe  inflexed,  quite  on 
the  margin  of  the  frustule  and   scarcely  visible.    Central 
nodule  very  elongate  and  more  or  less  nidimentar)\    Valve 
with  puncta  forming  transverse  striae  (about  18  in  i  c.d.m.) 
and  longitudinal  lines.     Connecting  zone  finely  striate  trans- 
Fiff.  35.—^.       versdy,  about  20  striae  in  i  cd.m.      Length,  10  to  12  c.d.m. 
'^emiajim/txa.  Breadth  of  valve,  rather  less  than  i  cd.m.  at  the  median 
portion.    Breadth  of  frustule,  7  io  1$  ik 
Marine— North  Sea :  France  (Brtb !) ;  England  (W.  Sm. !) 

A.  Sarniensis  Grcv.  (T.M.S.  1862,  u.,  n.s.,  p.  95,  pi.  9,  f.  12; 

Ad  Schm.  Atl^pl.  25,  f.  80*),  plate  24,  fig.  682. 

Frustule  constricted  at  the  median  portion,  with  bi-undulated  lobes,  apices 
truncate,  produced.    Striae  about  12  in  i  cdm.    Length,  4  to  5*5  cd-ni. 

Marino— Guernsey  (Wallich). 

A.  Ergadensis  Greg.  (Diat  of  Clyde,  p.  40,  pi.  4, 1 71*),  plate 

04,  fig.  683. 

Frustule  elliptic  lanceolate,  with  apices  diminuate,  sub-rostrate-truncate. 
Valves  very  narrow  with  raphe  approximate  to  the  ventral  margin,  which  is 
flat ;  dorsal  margin  regularly  arcuate,  extremely  obtuse^  somewhat  prolonged- 
capitate.  Transverse  strite  strong,  with  difficulty  resolvable  into  puncta,  9  in  i 
cdm.  Connecting  zone  showing  3  to  5  longitudinal  rows  of  coarse  puncta. 
Length,  8  to  9  cd.m. ;  breadth  at  the  median  portion,  about  1*5  cd.m. 
Marine— Lamlash  Bay,  Loch  Fine  (Scotland,  Greg.) 
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Gregory's  figure  is  very  bid  and  renders  the  diatom  scarcaly  recognizable. 
My  description  is  made  from  an  example  from  the  Balearic  Islands, 
detennined  by  Mr.  Grunow.  The  same  remark  applies  to  the  figure  given 
in  my  plates. 

A.  Eunotia  Cleve  (Diat  Arct  Sea,  1873,  P-  ^h  pi.  3,  t  i7»), 
plate  24,  fig.  684. 

Frustule  complex,  oval,  broadly  truncate,  raphe  straight    Valves  coarsely 
striate,  with   striae  moniliform,  about  6    in    i     cd.m.,  consisting    of  very 
fine  puncta,  grouped,   compact,    about    9  in  i   c.d.m.      Central    nodule 
rounded,  very  distinct.    Length,  about  8  c.d.m. ;   breadth,  5  cdm. 
North  Sea ;  Greenland ;  Spiubergen ;  Finmark,  etc.  (Cleve). 

A.  binodis  Greg.  (Diat.  of  Clyde,  p.  38,  pi.  4,  f.  67*),  plate  04, 
tig.  686. 

Frustule  linear-oblong,  with    apices    attenuate-truncate,  median  portion 
constricted.     Raphe  fiexuous,  bi-arcuate.       Striae    about    14  in   i   cd.m. 
Length,  about  4-5  cd.m. ;  breadth,  1*25  c.d.m. 
Marine— Coasts  of  Scotland  (Greg.) ;  Engkind  (Stolterfoth). 

A.  turgida  Greg.  (Diat.  of  Clyde,  p.  38,  pi.  4,  f.  63*),  plate  24, 
fig.  685. 

Small,  suborbicular-lanceolate,  with  apices  rostrate,  more  or  less  capitate. 
Valves  with  dorsum  very  convex,  venter  fiat,  apices  diminuate,  rostrate,  sub- 
capitate.  Striae,  7  to  9  in  i  cd.m.,  consisting  of  coarse  puncta,  somewhat 
distant  and  interrupted  near  the  dorsal  margin  by  a  hyaline  line,  more  or 
less  conspicuous,  following  the  outline  of  the  valve.  length,  2*5  to  7  cd.m. 
Breadth,  1*25  to  2  cd.m. 
Maiine—LAmlash  Bay ;  Loch  Fine  (Scotland,  Greg,) ;  England  (Stolterfoth). 

6.  CalamphoraCL — ^Ventral  portion  of  valve  smooth,  furnished  with 
a  longitudinal  line  (or  rib).  Dorsal  portion  without  rib  and  furnished 
with  transverse  striae,  indistinctly  punctate,  or  with  costiform  striae 
alternating  with  indistinct  beads.    (Type  form  :  A.  formosa  CI.). 

A.  limbata  CI.  and  Grove.  (Le  Diatomisie  i.,  p.  159),  plate 
35.  fi&  908. 

Frustule  rectangular,  somewhat  constricted  in  the  middle,  showing  on 
each  side  a  hyaline  line  which  appears  to  come  from  the  dorsal  part  Valve 
narrow,  linear  with  subcapitate  apices  and  arcuate  raphe ;  dorsal  portion 
striate,  8  striae  in  i  cdm. ;  ventral  portion  without  striae,  but  with  a  longitudinal 
line.  Connecting  zone  with  5-8  divbions,  transversely  striated,  striae  about 
8.5  in  I  cd.m.  Length  of  frustule,  4*5  to  7.5  cd.m.  Breadth,  2  to  3.5  cd.m« 
Marine-Grip  (Norway,  Ciert,) 
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7.  Amblyamphora  CI — Valves  without  longitudinal  lines.  Ventral 
portion  rather  large,  with  a  structure  similar  to  that  of  the  dorsal 
portion  or  stria:  finely  punctate.  The  branches  of  the  median  line 
diverge  from  the  central  nodule.    (Type  form  :  A.  obtusa). 

ANALYSIS  OF  SPECIES. 
(  Striae  very  distinct,  distant 


^  Strioe  very  delicate,  indistinct,  approximate 


A.  obtoia. 


A.  spectabilis  Greg.  (Diat  of  Clyde,  p.  44,  pi.  s,  f.  8o»),  plate 
24,  fig.  687. 

Frustule  linear  or  linear-oblong  with  apices  rounded,  sub-truncate.     Valve 

with  apices  obtuse,  ventral  portion  rather  broad,   raphe    strongly  inflexed, 

central  nodule  large.    Striae  rather  broad,  distant,  diminishing  in  breadth  from 

the  side  of  the  raphe,  5  to  6  in  i  cd.m.     Length,  8  to  15  c.d.m. 

Marine  and  bitLckish  water.— CoasU  of  the  North  Sea;  England  (Stolterfoth) ;  Scotland 
(Greg.),  etc 

A.  obtusa  Greg,  (t.m.s.  1857,  v.,  p.  72,  pi.  i,  f.  34;  Ad.  Sch. 
Atl,  pi.  40,  f.  16-17*),  plate  24,  fig.  688. 

Frustule  broadly  linear-oblong  with  apices  rounded,  not  truncate.  Valves 
arcuate  on  dorsal  side,  almost  straight  on  ventral  side,  with  apices  very  obtuse. 
Raphe  very  inflexed  with  central  and  terminal  nodules  very  large.  Ventral 
portion  broad,  with  striation  identical  with  that  of  the  dorsal  portion,  ventral 
margin  slightly  constricted  near  the  apices.  Strise  very  delicate,  approximate, 
indistinct,  about  12  14  in  i  c.d.m.  Sutural  zone  narrow.  Length,  8  to  13 
cd.m.  Breadth  of  valves,  1*5  to  2  c.d.m. 
Marine.— Coasts  of  the  North  Sea ;  Scotland  (Greg.  !),  etc. 

8.  O xy amphora  CU — Valves  without  longitudinal  lines.  Ventral  por- 
tion generally  very  narrow  and  with  striation  identical  (not  finer)  with 
that  of  the  dorsal  portion.  Raphe  generally  straight  and  approximate  to 
margin.  Nodule  often  stauroid.   Striae  punctate  (Type  form :  A.  acuta). 

ANALYSIS  OF  SPECIES. 


r 


Valve  with 
stauros. 


Valve  with- 
out  stauros. 


Frustules  with  the  outer  margins  more  or  less  inflated  at 
the  median  portion         .... 

Raphe  straight 

Raphe  gradually  inflexed 

Raphe  abruptly  inflexed 

Frustule  linear,  elongate,  subelliptic 

with    striae   robust, 


Frustule  with 
outiT  margins 
not  inflated. 


Frustule  ' 
more  or  less 
quadrangu- 
lar. 


Frustule   robust 
moniliform      . 


Frustule 
hyaline. 


{ 


Raphe  straight 
Rai^  inflexed 


A.  ostrwurla. 
A.  aoata. 

A.    iMTif. 

A.  IWTlUillUL 

A.  baoUlaiii. 

A.  Aroni. 
A.  hyallna. 
A.  Unwflala. 
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A.  bacillaris  Greg.  (Diat.  of  Clyde,  p.  55,  pi.  i6,  f.  loo*),  plate 
Mf  fig.  689. 

Fnistule  linear,  narrow,  with  apices  slightly  rounded,  subacute.     Valve 
with  ventral  portion  narrow,  striation  finer  than  that  of  the  dorsal  portion. 
Raphe  slightly  indexed.    Connecting  zone  narrow  on  ventral  side,  very  laige 
on  dorsal  side  of  fnistule  and  showing  7  or  8  narrow  segments. 
Marine.— Scotland  (Gregory). 

A.  Arcus  Greg.  (Diat.  of  Clyde,  p.  so,  pi.  13,  f.  8S»),  plate  24. 
flg.  690. 

Frustule  subquadrangular,  with  outer  mai^ns  infinitesimally  inflated  as 
far  as  the  central  portion,  with  truncate  apices.  Valves  narrow,  with  ventral 
maigin  infinitesimally  arcuate,  ventral  margin  and  raphe  inflexed,  apices 
strongly  rostrate,  slightly  capitate.  Striae  robust,  moniliform,  6  to  7  in  i  c.d.m., 
Sutural  zone  showing  16  to  17  robust  bars  formed  by  the  ventral  margins 
being  approximate  to  juxtaposed  segments.  Length,  9  to  10  c.d.m.  Breadth, 
up  to  5  c.d.m. 
Marine.— England  (W.  Sm.  Greg.,  Nonnan) ;  Scotland  (Greg). 

A.  lineolata  Ehr.  {Navicula  Uneolata  Ekr.  Inf.,  p.  188,  n.  250 
pi.  14,  f.  4 ;  A.  iefura,  W.  Sm.,  S.B.D.,  L,  p.  20,  pi  30,  f.  252,  H.V.H.,  Atl. 
pL  I,  f.  23*;  Type  No.  6);  plate  i,  fig.  xo. 

Fnistule  elliptic-oblong,  inflated  at  the  median  portion,  infinitesimally 
attenuate  up  to  the  apices  which  are  slightly  rounded.  Valves  with  raphe 
considerably  inflexed,  with  striae  finely  punctate,  about  23  in  i  c.d.m. 
Connecting  zone  with  very  fine  transverse  strise,  interrupted  by  numerous 
longitudinal  pleats.  Length,  4  to  5  cdm, 
Fresh-ond  brackish  water.    Blankenbergfae ;  England  (W.  Sm. ! ) 

A.  hyalina  Kiitz.  (Bac,  p.  108,  pi.  30,  f:  18 ;  S.B.D.,  i.,  p.  19,  pi.  2, 

f.  28 ;  Ad.  Sch.  AtL,  pL  26,  f.  52-55*) ;  plate  24,  flg.  691* 

Frustule  slightly  silicious,  hyaline,  very  broadly  elliptic,  with  apices  slightly 
truncate.  Valve  very  broad,  with  very  convex  dorsum.  Ventral  margin  and 
raphe  straight.  Valves  rather  strongly  striated  longitudinally,  with  striae 
parallel  to  the  dorsal  curvature.  Transverse  striae  excessively  fine.  Length, 
5  to  8  cd.m. 

Brackish.— England  (W.  Sm. !   Norman,  StolterfoCfa) ;  Ireland  (O'Meva) ;  France  ;  Germany ; 
Denmark ;  Norway,  eta 
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A.  acuta  Greg.  (Diat  of  Qydc,  p.  52.  pi.  6,  f.  93 ;  Ad.  Sch.  AU.,  pi 
26,  £  19 ;  20*) ;  plate  24,  fig.  6ga. 

Frustule  elliptic,  with  trancate  apices.    Valve  broad,  with  dorsal  margin 
regularly  arcuate,  ventral  margin  flat.    Stauros  rather  broad,  very  distinct. 
Raphe  straight    Strise  very  distinct,  distinctly  moniliform,  14  in  i  cd.m. 
Length,  8*5  to  13  c.d.m. 
Marine.— Scotkuid  ;  Greenland  ;  Finmark,  eta 

A.  laevis  Greg.  (Diat  of  Clyde,  p.  43,  pl.4,f.  74;  Ad.  Sch.  Atl, 
pi  36,  f.  8*) ;  plate  24,  fig.  693. 

Frustule    subquadrangular   or  elongate,  with   rounded    apices,    median 
portion  constricted.    Valve  narrow,  arcuate,  with  apices  slightly  tapering- 
rostrate,  raphe    gradually  inflexed,  stauros    narrow;    strise    fine,    24   in    i 
cd.nt    Length,  3  to  4  cd.m. 
Marine.^England  ;  Scotland ;  Ireland. 

A.  laevissima  Greg.  (Diat  of  Clyde,  p.  41,  pi.4i  f.  7^;  h.v.h. 

Aa,  pi.  I,  f.  15*;    Type  Na  8);  plate  24,  fig.  694. 

Frustule  linear-oblong,  with  rounded  apices ;  excessively  hyaline.    Valve 

with  raphe  abruptly  inflexed  towards  the  median  portion,  with  a  rather  broad 

stauros.    Striae  almost  invisible.    Length,  5  to  6  cd.m. 

Marine.— England ;  Scotland ;  Ireland ;  Norway ;  Finmark ;  probably  indigenous  to  Belgium, 
but  it  has  not  yet  been  recorded. 

A.  ostrearia  Breb. !  (in  Kutz.  Spec  Alg.  p.  94 ;  h.v.h.  Atl., 
pi  I,  f.  25*)  plate  I,  fig.  I, 

Frustule  elliptic-oblong,  with  outer  margins  inflated  at  the  median  portion, 
apices  regularly  rounded,  sometimes  slightly  truncate.  Valve  with  raphe 
strongly  inflexed,  stauros  very  distinct,  transverse  striae  about  1 1  in  i  cdm., 
finely  punctate.  Connecting  zone  finely  striate,  transversely,  and  showing 
numerous  pleats  on  the  dorsal  surface.  Length,  6  to  8  c.d.m. 
Mai ine.— France  ;  England,  etc,  probably  Belgium,  but  not  yet  recorded. 

Sub-var.  Belgica  Grun.    (In  H.V.H.'s  Type,  No.  74). 

Distinguished  from  A,  ostrearia  by  the  outline  of  the  frustules  being 
more  quadrate,  by  the  ventral  portion  of  the  valves  being  a  little 
narrower,  and  by  the  strise  being  closer  (16  to  17  in  *oi  mm.  in  the 
middle  of  the  valve)  and  very  finely  punctate.  Length,  '033 — '048  mm. ; 
breadth,  '021 — -022  mm. 

Mariac-^Blankenbeighe,  vrasbing  of  sand  on  seashore. 
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ft.  quadrata  Breb. !  {A.qnadrata  Br^b.  in  Kiitz.  Alg.,  p.  94 ;  H.V.H. 
Atl.,  pi.  I,  f.  24*),  plate  I,  fig.  2. 

Differs  from  the  preceding  by  its  subquadrangular  form  and  its  hyaline 
condition,  which  renders  details  almost  invisible. 

Marine. — Same  habitats  as  type-form.    Elngland  (Norm.) ;  Scotland  (Greg.). 

The  Amphora  membranacea  of  W.  Sm.  (S.B.D.,  i.,  p.  20,  pi.  2.,  f.  29), 
according  to  authentic  specimens  from  his  herbarium,  in  our  opinion,  is  only 
a  narrow  and  oval  form  of  A.  osirearia.  The  figure  of  W.  Smith  well  repre- 
sents its  type-form. 

England  ;  various  localities  (Sussex,  W.  Sm.  !) 

Amphoropsis  Grun.  in  Syn.  (1883). 

Auricula  Castr.  (1873). 

These  two  genera  should  be  included  in  the  Amphiprora  and  are  described 
subsequently. 

GENUS  2— CYMBELLA  AG.,  1830. 

Frustules  free  or  stipitate,  with  valves  more  or  less  cymbiform, 
divided  into  two  unequal  portions  by  the  raphe  and  the  central  nodule 
eccentric. 

Raphe  generally  more  or  less  arcuate.  Endochrome  as  in  the 
Amphora. 

The  Cymbella  are  asymmetrical  Navicula,  presenting  all 
possible  vaiiations  from  the  type  form  Navicula,  from  having 
a  lanceolate,  straight  valve  to  a  valve  in  the  form  of  an  arc 
Authors  have,  from  the  genus  Cymbella,  created  two  different 
genera,  the  genus  Cymbella,  properly  so  called,  with  frustules 
free  and  the  genus  Cocconema,  the  frustules  of  which  are 
stipitate.  All  the  Cymbella  of  our  Section  II.  belong  to  the 
old  genus  Cocconema  Ehr. 

Cocconema  having  been  described  in  1829,  and  Cymbella 
only  dating  from  1830,  the  earlier  name  ought  to  prevail, 
but  in  order  not  to  create  confusion,  we  have  preferred  to 
adopt  the  later,  v.hich  is  now  exclusively  employed. 

We  are  not  aware  to  what  Sytuyciia  Ehr,  i8js>  refers,  in 
which  this  author  includes  cymbelliform  frustules  arranged 
in  a  ring,  and  of  which  one  species  S,  Salpa^  had  been 
observed  at  Wismar,  in  the  Baltic  Sea  on  some  fucus.  We 
are  much  inclined  to  believe  that  this  observation  should 

Fig.  26.—CYmieUa  ,  *  j      -.u 

Ekrenbergu  Kutt.  be  accepted  With  caution. 
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ANALYSIS  OF  SPECIES. 
I*  Dorsal  and  ventral  margins  bent  in  contrary  directions. 

Valve 

broadly 

lanceolate 

or  sul>> 

elliptic. 


Apices  slightly  produced  . 
Apices  stionfly  rostrate-cuspidate 
Apices  rostrate-capitate 


.  a  EhrtabtrglL 
0  oospidataL 
0.  ^l^^^l^to^|^^aH 


Valve  venr 
elongatecl 
with  dorsal 

margin 
much  more  • 

arcuate 

than  the 

ventral 

margin. 


Apices 
imper- 
ceptibly 
attenuate. 


Apices 
slightly 
rostrate  or 
rostrate- 
subcapi- 
tate. 


/  Apices  obtuse ;  raphe  surrounded  with  a  hyaline  tone ; 
I      striae  with  well  marked  puncta  .0. 

I  Apices  sub-acute ;  raphe  without  a  hyaline  zone ;  strise 
\     with  puncta  faint  .0. 

'  Ventral  margin  strongly  gibbous  in  the  median  portion  ; 
raphe  edged  throughout  its  entire  length  with  a  broad 
h3raline  sone  .0. 

Raphe  very  arcuate,   striae  distant,  well 
marked  .0. 

'  Apices  rostrate  -  subcapitate ; 
valve  vrith  almost  equal 
sides   .  .0. 

r  Valve  elongate, 
very  narrow;  dot- 
sal  margin  sUgfat- 
ly  arcuate;  strise 
very  delicate.  18 
to  23  in  I  c.d.m.  OL 


obtQsa. 
imiOlA. 


Ventral 
margin 

not 
gibbous. 


Raphe 

almost 

strai^t ;  • 

stnas 
not  well 
marked. 


Apices 
slightly 
tapering, 
robtrate. 


Apices  strongly  rostrate-capiute^ 


Valve  rather  broad, 
with  dorsal  mar- 
gin very  arcuate ; 
striae  rather  dis- 
tinct about  14  in 
I  c.d.m.  .  0. 

f  Striae  delicate  24  to  30  in  i  cd.m.  .  0. 
I  Striae  robust  about  14  in  i  c.d.m.    .  0. 


Iwfls. 


Valve  naviculoid,  sub- 
lanceolate-linear  mar- 
gins scarcely  bent, 
almoM  strught.  striae 
delicate  • 


Striae  approximate,  valves  with  apices  rostrate-capitate    .  0. 
Striae  very  distiant,  apices  scarcely  contracted  .  0. 


Mfvalii. 


II.  Ventral  and  dorsal  margins  bent  in  the  same  direction :  raphe  bent 


parallel  to  dorsal  margin. 


Striation  not 
interrupted 
by  abroad 

hyaline  space  - 
on  the 

Terminal  Tl^  ^^ 

noduksnot       of  the  valve, 
very  much 
elongated. 

Striation  in- 
terrupted by 

abroad 
hjraline  space 

on  the 
ventral  side 
of  the  valve. 


Curvature  of 
raphe  con- 
siderable and 
raphe  bent 
regulariy 
parallel  to 
the  dorsal 
margin. 


Raphe  surrounded  with 
a  broad  hyaline  sone  ; 
striae  with  coarse 
punctae  .  0. 

Raphe  with  a  narrow 
hyaline  cone;  striae 
with  puncta  rather 
fine     .  .a 


ffastroldtt. 


Curvature  of  raphe  inflected  on  the 
ventral  side  in  the  middle  of  the  valve  0.  CfmUfionilll. 

Valves  with  apices  for  some  length  pro- 
duced-rostrate ;  central  nodule  usually 
having  a  small  furrow  across  it ;  cen- 
tral nodule  often  accompanied  by  one 
or  two  isolated  granules  .  .  ( 


Apices  obtuse,  rounded,  slightly  or  not 
at  all  produced  rostrate ;  nodule  sur- 
rounded by  3  to  5  isolated  granules     .  0. 

,  Terminal  nodules  very  much  dongated  ,  •  0. 


Oftala. 
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Sect  I.  Ventral  and  dorsal  margins  bent  in  contrary  directions. 
S  Valve  broadly  lanceolate  or  aub-elliptic. 

C.  Ehrcnbcrgii  Kiitz.  (Bac  p.  79,  pL  6,  f.  n.  H.V.H.  AtL, 
pL  2,  f.  I,  2*;  Type  No.  15);  plate  1,  fig.  22. 

Valves  broadly  elliptic-lanceolate,  apices  slightly  produced  rostrate ;  raphe 
a  little  bent,  surrounded  by  a  broad  hyaline  zone,  rather  enlarged  near  the 
central  nodule ;  transverse  striae  about  8  in  1   cdm.,  robust  and  very  finely 
divided  crosswise.     Length  6  to  13  cdm. 
Fresh  water. — Common. 

C.   CUSpidata     Kiitz.   (Bac  p.   79.  pi.  3,  f.  4o;H.V.H.  Atl,pL 
a>  f-  3* ;  Type  No.  16) ;  plate  i,  fig.  23. 

Valves*  broadly  lanceolate,  ventral  maigin  sometimes  depressed,  with 
apices  longitudinally  rostrate^ruspidate ;  raphe  bent,  surrounded  by  a  faint 
hyaline  zone,  very  inflated  round  the  central  nodule ;  transverse  striae  6  in  i 
cdm.  in  the  middle  of  the  valve,  12  in  i  cdm.  at  apices,  finely  divided 
crosswise.  Length  6  to  8  cdm. 
FYesh  water. — Common. 

A  naviculiformis  Auersw.  (in  Rab.  Alg.,  n.  1065;  H.V.H.  Atl., 
pL  2,  f.  5*);  plate  T,  fig.  24. 

Considerably  smaller,  apices  rostrate ;  raphe  straight ;  hyaline  zone 
very  inflated  round  the  central  nodule;  stria  finely  punctate,  about  15 
in  I  cdm. ;  length  3  to  4  c.d.m. 

Fresh  water.— Bdgimn,  Ard.  Li^  (De  Wild.).    Denmark  (Hdbei^). 

C.  amphicephala  Naegeli  (in  Kiitz.  Sp.  Alg.,  p.  890;  H.V.H. 

Atl.,  pi.  2,  £  6* ;  Type  No.  19) ;  plate  i,  fig.  25. 

Valves  elliptic  with  apices  rostrate-capitate;  ventral  maigin  sometimes 
depressed ;  raphe  almost  straight ;  hyaline  zone  narrow,  slightly  inflated  round 
the  central  nodule,  where  the  striae  are  also  more  distant;   striae  finely 
punctate,  about  12  to  14  in  i  cdm.    Length  2*25  to  3  cdm. 
FnA  water.— Antwerp,  etc  (H.V.H.).  Aid.  Li^  (De  Wild.) 

p.  Anglica  Lag.  (Diat  Spiub.,  p.  42,  pi.  2,  t  iS*),  plate  25,  fig. 

Only  differs  from  C.  amphicephala  in  the  hyaline  space  surrounding 

the  raphe.    This  hyaline  space  is  more  visible  in  the  C.  Anglica. 

l-Vesh  water.— Belgium.  Ard.  Li6ge,  (De  WikL).    England  (W.  Sm.).     Spitzbergen 
(Lafentedt) 
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I  ^  Valve  very  elongate,  with  dorsal  marfin  much  more  arcuate  than 
ventral  margin. 

C.  subaequalis  Grun. !  (H.V.H.  Ati.,  pi.  3,  f.  a;  Suppl.  f.  i*; 
Type  Na  39);  plate  i,  fig.  a& 

Valves  almost  symmetrical,  oblong-lanceolate,  slightly  attenuate,  with 
apices  obtuse,  rounded,  sub-capitate,  ventral  margin  very  slightly  less  arcuate 
than  the  dorsal  margin  ;  raphe  almost  straight,  surrounded  by  a  hyaline  zone 
rather  broad,  and  dilated  round  the  central  nodule ;  striae  very  radiant,  finely 
punctate,  about  10  in  i  cdm.  in  the  middle  of  the  valve,  14  near  the  apices. 
Length  4  cdm. 
Fresh  water. ^Botanical  Gardens,  Brussels  (Del.) ;  Ard.  Li^ge.  (De  WUd.) 

[According  to  Professor  Cleve,  this  form  should  really  constitute  the 
C.  sequalis  of  W.  Sm.] 

C.  obtusa  Greg. !  (q.j.m.s.,  1856,  p.  5,  pi.  i,  f.  19;  h.v.h.  au., 

pi.  3,  f.  la*;  in  Type  No.  257);  plate  i,  fig.  27. 

Valves  lanceolate,  with  dorsal  margin  inflated,  infinitesimally  attenuate; 
ventral  margin  almost  straight,  slightly  inflated  in  the  middle ;  raphe  straight, 
a  little  flexuous,  surrounded  by  a  slight  hyaline  zone,  very  slightly  dilate  on 
the  dorsal  side  round  the  central  nodule.  Median  striae  12,  terminal  15  in 
I  cdm.  length  about  3  cdm. 
FVesh  water.— Not  yet  found  in  Belgium ;  Scotland  (Gregory) ;  England  (Norman.). 

C.  pusilla  Grun. !  (in  Ad  Schm.  AU.,  pi.  9,f.  36,  37 ;  H.V.H.  Atl., 
pl.  3i  f.  S*  J  in  Type  No.  12) ;  plate  i,  fig.  28. 

Valves  very  lanceolate,  with  apices  very  attenuate,  slightly  obtuse ;  dorsal 
maigin  very  arcuate,  ventral  margin  almost  straight,  very  slightly  convex  in 
the  median  part;  raphe  straight,  surrounded  by  a  narrow  hyaline  zone  not 
dilated  in  the  middle.  Median  striae  14,  terminal  16  in  i  cdm.,  finely 
punctate.  Length  about  3  to  4  cdm. 
Braddsh  water.— Blankenbergbe  (H.V.H.) ;  Ard.  U6gt,  (De  Wild). 

C.  delicatula  KlitZ.  (Spec  Alg.,  pi.  59,  n.  13;  H.V.H.  Ad,  pi.  3, 
f.  6* ;  Type  No.  31) ;  plate  i,  fig.  29. 

Valves  narrowly  lanceolate,  divided  very  unequally  by  the  raphe^  with 
apices  produced-rostrate ;  dorsal  inai|[in  considerably  arcuate,  ventral  mai^^in 


144  CYMBBLLA. 

Straight,  slightly  arcuate,  not  gibbous ;  raphe  almost  straight,  slightly  flexuous, 
surrounded  by  a  very  narrow  hyaline  zone,  in  no  parts  inflated;  striae 
delicate,  slightly  radiant,  visible  with  difficulty;  dorsal  i8,  ventral  22  in  i  cdm. 
Length  about  3  to  4  cd.m. 

Fresh  water.— Fraban,  Bdgium  (Delogne);  Ard.  Li^ge.  (De  WUd.) 

C.  laevis  Nsegeli!  (H.V.H.  AU.,  pi.  3,  f.  7*;  in  Type  No.  257); 
plate  I,  fig.  30. 

Valves  lanceolate,  with  dorsal  margin  very  arcuate,  ventral  margin  very 
slightly  convex.    Apices  very  shortly  rostrate,  rostrum  narrow.    Raphe  very 
slightly  arcuate,  surrounded  by  a  narrow  hyaline  zone ;  striae  faintly  marked, 
14  in  I  c.d.m.    Length  about  3  c.d.m. 
Fresh  water.— Ard.  U^ge.  (De  Wild.) ;  S.  Abbe  Head,  England. 

Var.  rupicola  Grun.— (C  rupUola  Gr.  in  A.  Schm.  AtL,  pi.  71, 
f.  70-71*;  in  H.V.H.  Type  No.  28) ;  plate  25,  fig.  696. 

Differs  only  from  the  type  form  by  its  valves  being  somewhat  more 
symmetrical 

Fresh  water.— Scotland. 

C.  afiinis  KiitZ.  (Bac,  p.  80,  pi.  6,  f.  14 ;  H.V.H.  AU.,  pL  2,  f.  19* ; 
Type  No.  26);  plate  i,  fig  31. 

Short,  ventricose;  valves  broadly  lanceolate,  with  dorsal  margin  very 
convex,  ventral  margin  very  slightly  convex,  not  gibbous ;  .npices  produced 
rostrate ;  raphe  very  arcuate,  parallel  to  dorsal  side,  surrounded  by  a  narrow 
hyaline  zone;  striae  median,  dorsal  9,  ventral  11  in  i  c.d.m.  Length  2*5 
c.d.m. 

Fresh  water.— Antwerp,  Brussels,  Louvain  (H.V.H.) ;  England  (W.  Sni.,  Nonnan) ;  Scotland 
(Greg.) ;  Ireland  (W.  Sm.,  O'Me.) 

C.  IcptOCCraS  KutZ.  (Bac,  p.  79,  pi.  6,  f.  14;  H.V.H.  Atl,  pi.  3, 
f.  24* ;  in  Type  No.  211)  plate  1,  fig.  3a. 

Valves  rather  broadly  lanceolate,  short,  with  apices  attenuate,  sub-obtuse ; 
dorsum  very  arcuate,  ventral  margin  extremely  gibbous;  raphe  almost 
straight,  slightly  flexuous,  surrounded  throughout  its  length  by  a  rather  broad 
hyaline  zone;  stiiae  well  marked,  about  8  in  i  cdm.  Mean  length,  2  to 
3  cd.m. 
Fresh  water. — Brussels,  Antwerp,  &c 

Var  /3  clongata  (C.  ieptoaras  H.V.H.  Atl.,  pi  3,  f.  18 ;  suppL, 
t  2*;  in  T)-pe  No.  211)  plate  i,  fig.  33. 
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Considerably  longer  than  the  preceding,  with  apices  much  more 
rostrate,  ventnd  margin  almost  straight  and  strongly  gibbous.  Length 
3.5  to  4  c.d.m. 

FVesh  water.    Louvain,  Brussels,  Antwerp,  etc 

C.  miorocephala  Grun.  (h.v.h.  Ati.  pL  8,  f.  36—39*;  in  Tyi)e 

No.  211),  plate  I,  fig.  34,  34. 

Valves   rather    narrowly   lanceolate,    scarcely    cymbiform,   with    apices 
strongly  rostrate-capitate ;    raphe  sub-arcuate ;    striae  delicate,   24  in  large 
forms,  28  to  30  in  small  forms.     Length  1.5  to  2.3  c.d.ni. 
FVesh  water.    Brussels  (Delogne). 

C.  tumidula  Grun.  (in  Ad.  Schm.  Ati.,  pi.  9,  f.  33*;  h.v.h. 

Type  No.  27  sub  nom.  C  affinis  var.  tumidula)  \  plate  25,  fig.  697. 

Valve  linear-lanceolate,  with  rostrate  apices.  Dorsal  margin  very  arcuate ; 
ventral  nuirgin  straight  or  slightly  gibbous  at  the  median  portion.  Raphe 
somewhat  eccentric;  surrounded  by  a  narrow  hyaline  area.  Striae  about  14 
in  I  cdm.,  somewhat  radiant,  punctate,  shortened  on  the  dorsal  side  round 
the  central  nodule,  where  they  leave  a  small  rounded  hyaline  area,  while  on 
the  ventral  side  each  of  the  two  median  striae  are  terminated  by  a  distant 
isolated  dot  length  3*3  to  3*5  cd.m.  Breadth  075  to  10  c.d.m. 
Fresh  niUer.— England  (Thames,  Oxford  (F.  Okeden) ). 

This  form  is  very  closely  allied  to  C  affinis,  and  it  has  been  recorded 
with  it  by  W.  Amott  and  Grunow.  The  dorsal,  median,  hyaline  area 
does  not  exist  in  C.  affinis ;  in  that  form  there  is  seen  on  the  ventral  side 
one  coarse  isolated  dot,  but  never  two,  the  striae  also  are  in  an  equal 
manner  more  robust  and  more  distant. 

Ill  Naviculoid,  sub-lanceolate-linear  valve,  both    margins  scarcely  bent, 
almost  straight,  striae  delicate. 

C,  aequalis  W.  Sm.  (s.b.d.  ii.,  p.  84;  Ad.  Schm.  Ati.,  pi.  9,  f. 
69*)  plate  25,  fig.  698. 

Valve  lanceolate  almost  naviculoid,  with  dorsal  margin  regularly  arcuate^ 
slightly  produced  at  apex.  Ventral  margin  rather  more  strongly  arcuate, 
with  apices  rostrate-oqpitate.  Raphe  and  central  nodule  surrounded  by  a 
well  marked  hyaline  space.  Strix  delicate,  about  12-13  in  i  c.d.m.  Length, 
3*5  to  6  cd.m. 

Frrsh  water. — England,  various  localities  ;    Germany,  etc  ?    According  to  Prof.  Clcvc,  this 
form  should  be  the  C.  angustata  of  W.  Sm. 

L 
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C.  abnormis  Gnin.  (in  H.V.H.  Syn.,  pL  3,  f.  8*;  Bot  Centbl, 
1880,  p.  249),  plate  25,  fig.  699. 

Valve  sub  symmetrical  with  apices  slightly  produced,  dorsal  margin  arcuate, 
ventral  margin  almost  straight,  slightly  inflated  at  the  median  portion.  Raphe 
straight,  surrounded  by  a  rather  broad  hyaline  space.  Striae  rather  strong,  not 
moniliform,  very  distant,  about  lo  in  i  c.d.m. ;  absent  in  median  portion 
where  they  leave  a  broad  stauroform  blank  space.  Length,  about  2*5  cdm. 
Breadth,  0*5  c.d.m. 
Fresh  water.— France  (Normandy),  Sweden,  Norway  (Grunow) 

Sec.  IL— Ventral  and  dorsal  margins  bent  in  the  same  direction; 
raphe  with  concavity  turned  towards  the  ventral  margin. 

i  Terminal  nodules  not  very  elongate. 

{a.)  STRIATION  NOT  INTERRUPTED  BY  A  BROAD  HYALINE  SPACE  ON 
THE  VENTRAL  SIDE  OF  THE  VALVE. 

C.  gastroides  KutZ.  (Bac,  p.  79,  pi  6,  f.  4  b ;  H.V.H.  Atl,  pL  2, 
f.  8* ;  Type  20)  plate  i,  fig.  35. 

Valve  broadly  cymbiform  with  apices  obtuse,  rounded;  dorsal  maigin 
arcuate,  with  median  portion  scarcely  more  inflated;  ventral  margin  very 
slightly  concave,  with  median  portion  somewhat  prominent ;  raphe  slightly 
arcuate,  surrounded  by  a  very  broad  hyaline  zone,  very  slightly  dilated  round 
the  central  nodule ;  central  nodule  elongate ;  terminal  nodules  very  robust ; 
striae  very  robust,  8  in  i  c.d.m.,  consisting  of  coarse  distant  beads.  Length, 
about  15  cd.m. 
Fresh  water.— RaUier  ooromon. 

/3.  minor.  (H.V.H.  Ad,  pi.  2,  f.  9*)  plate  i,  fig.  36. 
Short,  very  broad,  with  raphe  strongly  arcuate.    Length,  7  to  8  cdm. 
Fresh  water.— Not  so  common  as  the  type  form. 

C.  lanceolata  Chr.  (Cocconema  lanceolatum  Ehr.  Inf.  p.  224, 
pi.  19,  f.  6;  H.V.H.  AtL,  pL  2,  f.  7*;  Type  No.  18),  plate  i,  fig.  37. 

Valve  cymbiform  with  dorsal  margin  strongly  convex,  ventral  margin 
concave,  inflated  at  the  median  portion ;  apices  obtuse,  raphe  very  arcuate, 
surrounded  by  a  very  narrow  hyaline  zone,  scarcely  dilated  near  the  central 
nodule ;  central  nodule  rather  laige,  elongate ;  terminal  nodules  of  medium 
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Size.  Striae  about  7  to  8  in  i  c.d.m.  distinctly  moniliform  with  granules 
small,  approximate.  Frustules  stipitate  in  living  state.  Length,  8  to  15 
c.d.m. 

Fresh  water.— Very  common. 

C.  Oymbiformis  Ehr.  {Coccomma  cymbi/orme  Ehr.  Abh.,  1835. 
Inf.  p.  225,  pL  19;  H.V.H.  AU.,  pL  2,  f.  11,  a.b.c.*;  type  No.  22),  plate 
f ,  fig.  38. 

Valve  with  dorsal  mai^gin  slightly  arcuate,  ventral  margin  slightly  concave, 
a  little  inflated  in  the  middle ;  apices  obtuse-rounded,  sometimes  somewhat 
produced.  Raphe  surrounded  by  a  narrow  hyaline  zone,  slightly  inflated  near 
the  central  nodule,  and  showing  there  an  isolated  punctum,  unihiteral 
(omitted  in  the  figure);  raphe  slightly  arcuate,  with  its  convexity  turned 
towards  the  dorsal  margin  as  far  as  the  central  nodule,  where  it  is  abruptly 
inflected  towards  the  ventral  margin ;  stria  about  8  in  i  c.d.m.,  coarse,  very 
finely  divided  cross-wise.  Frustules  stipitate.  Length,  5  to  10  c.d.m. 
Fresh  water.— Not  so  common?  Belgium.  England,  France,  Norway,  etc. 

/3.  parva.  {Coccomma  farvum,  W.  Sm.)  (H.V.H.  Ad,  pi.  2,  f.  14* 
Type  No.  23),  plate  i,  fig.  39. 

Smaller  and  often  more  inflated,  with  apices  generally  slightly  produced- 
rostrate ;  strise  as  in  the  type  form,  but  not  so  distant  near  the  central 
nodule.    Length  3  to  5  cdLm. 

Fresh  water.— Rather  common  ?  Bdgium,   England,   Ireland. 

(*.)  STRIATION  INTERRUPTED  BY  A  BROAD  HYALINE  SPACE  ON  THE 
VENTRAL  SIDE  OF  THE  VALVE. 

C.  Cistula  Hempr.  {Coeconema  Cistula  Ehr.  Inf.,  p.  224,  pi.  19, 
f.  7  ;  H.V.H.  Atl.,  pi.  2,  f.  12-13*  Type  No.  24— r^r.  cyrta\  Type  No.  25), 
plate  I,  fig.  40. 

Valve  with  dorsal  margin  very  arcuate,  median  portion  strongly  gibbous, 
ventral  maigin  slightly  concave,  inflated  in  the  middle;  apices  obtuse- 
rounded  ;  raphe  regularly  bent,  surrounded  with  a  rather  broad  hyaline  zone 
and  strongly  inflated  near  the  central  nodule  on  the  ventral  side ;.  the  dilated 
portion  showing  from  2  to  5  isolated  granules ;  striae  7  to  8  in  i  c.d.m. ; 
very  robust,  finely  divided  cross-wise.  Length,  5  to  9  cd.m,  Frustule  stipitate. 
F^nesh  water.— Rather  oommon,  England,  West  Ireland.  France,  Belgium,  Holstein,  etc 

j9.  maculata.  (C.  maculata  Kitz.  nee  Br^b. ;  H.V.H.  Atl.,  pi.  2,  f.  16, 
i7»),  plate  I,  fig  41. 

Ventricose,  with  the  isolated  granules  generally  absent 
Fresh  water.— Rather  oommon,  like  the  type  form. 
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C.  tumida   Breb  (Cocconema  tumidum  BM. !  in    KUtz    Sp.   Alg., 
p.  60,  n.  5  ;  H.V.H.,  pi.  2,  f.  lo*;  Type  No.  21),  plate  i,  fig.  42. 

Valves  ventricose,  with  dorsal  margin  very  arcuate,  ventral  mai^n 
concave,  inflated  in  the  middle,  apices  very  produced-rostrate,  truncate  or 
rounded.  Raphe  very  arcuate,  surrounded  by  a  rather  broad  hyaline  zone, 
very  considerably  inflated  round  the  central  nodule,  dilated  portion  some- 
times showing  one  or  two  isolated  granules ;  central  nodule  generally  having 
a  small  furroi^  across  it  in  the  middle ;  striae  robust,  quite  moniliform,  8  to  9 
in  I  cd.m.  length,  about  6  c.d.m.  Frustule  stipitate. 
Frrsh  or  slighUy  brackish  water.— Antwerp,  Louvain,  Ostend.  etc. 

\  %  Terminal  nodules  very  elongate 

C.  Helvetica  Kiitz. !  (Bac,  p.  79,  pi.  6,  f.  13;  h.v.h.    AtL, 

pi.  2,  f.  15*;  Type  No.  32);  plate  i,  fig.  43- 

Valve  very  lanceolate,  with  dorsal  margin  rather  convex,  ventral  margin 
very  slightly  concave,  almost  straight,  abruptly  inflated  in  just  the  middle 
portion ;  raphe  slightly  bent,  with  curvature  inflected  at  the  middle  of  the 
valve  towards  the  ventral  margin ;  raphe  surrounded  by  a  narrow  hyaline  zone, 
slightly  inflated  near  the  central  nodule ;  terminal  nodules  very  long,  in  the 
form  of  a  coarse  inverted  comma ;  striae  rather  well  marked,  divided  cross- 
wise, about  8  to  9  in  T  c.d.m.  Mean  length  about  7  cd.m. 
Freshwater. — Very  common,  and  found  in  all  the  countries  comprised  within  our  radius. 


GENUS  3.— ENCYONEMA  KUTZ.,  1833. 


Fig.  ^-j.^Etuywuma  prosiraium  (Berk,)  Ra^s^ 


ENCYONEMA. 
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Fnistules  generally  enclosed  in  tubes.  Valve  more  or  less  cymbi- 
form,  divided  unequally  into  two  parts  by  the  raphe  and  the  central 
nodule,  which  is  eccentric.  Raphe  straight  Terminal  nodules  con- 
siderably distant  from  the  apices.     Endochrome  as  in  the  Amphora. 


ANALYSIS   OF   SPECIES. 


Length  of 
nUve  never 

Moeeding 
3  to  4  times 
itsfaraidth. 


Vahes  very 
doneated, 

lengtti5-9   " 
times  its 
breadth. 


Raphe  surrounded  by 
a  hyaline  cone  inflated 
round  the  central  no- 
dule. 


Hyaline  xone  not  in- 
flated  round  the  cen- 
tral nodule. 


{ 


Apices  broadly  obtuse,  rounded. 


Apices  acute 


Bh  pratratttnL 


Ventral  portion  of  valve  rather  broad; 
ventral  margin  rather  strongly  inflated, 
especially  in  the  median  part  .    B. 

Ventral  portion  very  narrow;  ventral 
margin  straight  or  concave,  rarely  a  little 
gibbous  .    B. 


Strise  very  conspicuous,  distant,  having  the  same  length  throughout, 

ventral  maiipn  concave  .    &  Inwatnin 

Strife  fine,  approximate,  shorter  near  the  central  nodule;  ventral 

mai^gin  straight,  or  inflated  in  the  middle   .  .    B.  gXtdlA. 


Sect.  L — Length  of  valve  never  exceeding  three  to  four  times  its  breadth. 
S  Raphe  surrounded  by  a  hyaline  zone,  inflated  round  the  central  nodule. 

E.  prostratum  Ralfs  !  (Ann.  &  Mag.,  vol  i6,pL  3,  f.  3;  H.V.H. 
Atl.  pi.  3,  f.  9,  TO,  II* ;  Type  No.  34);  plate  i,  fig.  44- 

Valve  large,  with  dorsal  side  considerably  inflated,  ventral  side  with  slight 
curvature;  apices  abruptly  produced,  obtuse,  straight,  recurved  on  ventral 
side ;  raphe  straight,  with  its  median  ends  slightly  arcuate  towards  the  dorsal 
margin,  sunounded  by  a  hyaline  zone,  broad  and  strongly  inflated  round  the 
central  nodule ;  terminal  nodules  very  large  and  extremely  elongate  towards 
the  dorsal  margin,  completely  surrounded  by  striae,  except  where  they  touch 
the  raphe;  striae  6  or  7  in  i  cdm.,  robust  (simulating  costae),  divided  cross- 
wise ;  some  near  the  central  nodule  being  often  only  half  as  long  as  others. 
Length  6  to  9  cdm. 
FVesh  water.— Almost  everywhere. 

E.  turgidum  (Greg,)  Grun.  !  {CymMlafurgidaGreg,QJM.S. 
1856,  p.  s,  pL  I,  £  18;  H.V.H.,  Atl.  pi.  3,  f.  i2»),  plate  i,  fig-  45. 

Valve  cymbiform  with  dorsum  very  convex,  venter  almost  straight,  some- 
what inflated  in  the  middle ;  apices  sub-acute ;  raphe  straight,  surrounded  by 
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a  rather  broad  hyaline  zone,  inflated  round  the  central  nodule,  and  extending 
as  far  as  the  apex  of  the  valve ;  striae  7  or  8  in  i  c.d.m. ;  faint,  finely  divided 
cross-wise,  not  intermixed  near  the  central  nodule  with  shorter  striae.    Length, 
5  to  6  in  I  c.d.m. 
Fresh  water. ^NoC  yet  found  in  Belgium.    Scotland  (Gregory).    West  Ireland  (West). 

{  §  Hyaline  xone  not  dilated  round  the  central  nodule. 

E.  caespitOSUm  Kiitz.  (Spec  Alg.,  p.  61;  H.V.H.  Atl.  Supp., 
f.  3*;  Type  No.  25),  plate  i,  fig.  46. 

Valve  very  broadly  cymbi'orm,  with  apices  straight,  obtuse,  scarcely 
constricted ;  dorsal  margin  broadly  convex,  ventral  margin  regularly  inflated ; 
raphe  almost  straight,  surrounded  by  a  narrow  hyaline  zone,  slightly  inflated 
in  the  middle;  striae  robust,  divided  cross-wise,  10  to  13  in  i  cd.m.  Length, 
about  3  cd.m. 

Fjresh  water. — Here  and  there  in  small  quantities,  almost  everywhere — very  variable,  passes  into 
the  following  forms  by  all  intermediate  staig:es. 

Var.  Aucrswaldii.  {E.  Auerswaldi  J^abk  H.V.H.  Atl,  pi.  3,  f.  i4*X 
plate  I,  fig.  47. 
Apices  rounded.,  produced-subrostrate. 

Var.  lata.  (H.V.H.  Atl,  pi.  3,  f.  13*),  plate  i,  fig.  48. 
Valve  very  widely  lanceolate,  sub-elliptic ;  apices  very  obtuse. 

E.  vcntricosum  Kiitz.  (Bac,  p.  80;  h.v.h.  Atl,  pi  3,  f.  17*; 

Types  Nos.  36,  37,  38),  plate  i,  fig,  49. 

Valve  cymbiform,  somewhat  elongated,  apices  often  rather  abruptly 
attenuate ;  dorsal  maigin  rounded,  ventral  margin  straight,  or  almost  straight ; 
raphe  straight,  surrounded  by  a  narrow  hyaline  zone,  not  inflated  round  the 
central  nodule;  striae  fiaint,  about  12  to  16  in  i  cdm.  at  the  middle  of  the 
valvC;  according  to  the  size  of  the  latter.  Length,  very  variable,  from  1*25 
to  2*5  cd.m. 

Fresh  w«ter. — Rather  conunon. 

This  species  is  excessively  variable,  not  only  in  size,  but  also  as  to  form ; 
the  apices  are  sometimes  obtuse,  in  no  way  constricted,  at  other  times  rather 
constricted  longitudinally,  at  other  times  somewhat  prolonged  into  points 
beyond  the  ventral  maigin.    Cleve  unites  this  form  with  E.  caspitosum. 

Sec.  II. — Valves  very  elongated,  being  5-9  times  longer  than  broad. 

E.  lunatum  (W.  Sm.)  H.V.H.  {CymbtUa  lunata  W.  Sm./ 
in  Grev.  Ann.,  2nd  ser.,  vol.  15,  pi  9,  f.  5,  H.V.H.  Syn.,  pi  3,  £  23*,  T)rpe 
No.  39),  plate  28,  fig.  791  bis.  c. 
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Valve  qrmbifonn,  with  dorsum  arcuate,  ventral  margin  slightly  concave 
with  apices  sub  obtuse.    Striae  very  well  marked,  distant,  to  in  i  c.dm., 
leaving  off  everywhere  at  a  short  distance  from  raphe.    Length,  about  3  cdm. 
Breadth,  1*5  cd.m.  in  the  middle  portion. 
F^reih  water.— Eii^l«iid,  Sootlaad.  BnBmar  (Dr.  Balfour)  W.  Sm.  I 

E.  gracile  Rabh.  (Sussw.  Diat,  p.  as,  pi  10,  Suppl.  f.  i ;  H.V.H. 
AtL,  pL  3,  f.  20,*)  plate  s8,  fig.  791,  bis.  b. 

Dorsal  margin  arcuate;  ventral  maigin  inflated  at  the  median  portion. 
Striae  delicate,  about  12  to  13  in  1  cdm.,  leaving  an  elongated  hyaline  area 
round  the  central  nodule.  Length  about  6  to  8  cdm. ;  breadth,  about  i  cdm. 
Fresh  wator.—Ocrmany  (Rabeahorst) ;  West  Irdand  (West). 

Var.  Scotica  {CymhMa  Seotica,  W.  Sm.  S.B.D.  L,  p.  18,  pi  a,  f.  25  ; 
il  p.  84.  H.V.H.  AtL,  pL  3,  f.  21* ;  in  Type  Na  274),  plate  28,  fig. 
791,  bit.  a. 

Ventral  maigin  straigh^  not  inflated  at  the  median  portion ;  median 
striae  on  dorsal  side  app^ring  to  coalesce  in  the  central  nodule.  Striation 
and  size  as  in  type  form. 

Fresh  water.— Ard.  U^  (De  Wild).  EngUuid.  SootUmd,  ^rarioos  localities. 
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GENUS  4.— MASTOGLOIA.    THWAITES,  1848. 

Frustules  naviculoid,  most  frequently  enclosed  in  a  gelatinous 
envelope,  with  valves  furnished  with  loculi  or  marginal  cells  formed  of 
silicious  plates  interposed  between  the  connecting  membrane  and  the 
valve,  to  which  they  most  frequently  appear  to  be  adherent. 


F\g.  iA,-^(r  i)  M,  lanceoiata  Tht,;  fjj  M.  Smiihii  Tkw.,  var,  iacusiris  Gntn. 


ANALYSIS  OF  SPECIES. 


Valves 
with  striae 
not  inter- 
rupted by 

sold, 
making  to- 
fetliertbe' 
ngurr  of  a 

lyre. 


Valve 

lanceolate, 

with  loculi 

arranged 

in  an 

arcuate 

row. 


More 
than  five 

loculi 
with  out- 
line not 
rounded. 


Striae 

radiant 

U-.  to 

the 

apices  of 

the 

valve. 


Loculi  rather  broad, 
occupying  almost 
half  of  the  margin 
of  the  valve  .    M.  SffllttdL 

Loculi  narrow,  very 
numerous,  occupy- 
ing almost  the 
entire   outline    of 


the  valve . 


Striae  almost  parallel  at  the  mid- 
dle of  the  valve,  convergent  at 
apices    .... 


M.  ftpioaUtA. 


M.  UAOttfUtA. 


3  to  5   loculi,   with  , 
rounded  outline 


Striae  radiant,  diver- 
gent .    M.  tzIgiUL 

Striae  radiant,  con- 
vergent .    M.  OIomU. 


Valve 
linear- 
elliptic 
with  loculi 
arranged 

in  a 
straight 


Apices    abruptly    attenuate;    striae   finely 

punctate  ;  marine  or  brackish  .    M.  DanMi. 


Apices  cuneate ;  striae  with  coarse  puncU ; 

freshwater  ....    M.  OrtriUtL 


.  Vahes  with  striae  interrapted  by  sulci,  making  together  the  figure  of  a  lyre    M.  BraimiL 
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A  • — Valves  with  stria  not  interrupted  by  stdci  or  hyaline  spaces 
making  together  the  figure  of  a  lyre. 


1.  Valve  lanceolate  with  loculi  arranged  in  an  arcuate  row. 

M.  Smithii  Thwaites.  (W.Sm.,  S.B.D.,  ii.,  p.  65,  pi.  54,  f.  341, 
H.V.H.  Atl,  pi.  4,  f.  13*  ;  Type  No.  46),  plate  2,  fig.  60. 

Valves  elliptical  with  apices  often  slightly  produced,  rostrate;  marginal 
plates  broad ;  attenuate  at  the  apices ;  showing  from  6  to  8  loculi,  central 
nodule  slightly  extended  laterally ;  striae  robust,  distinctly  punctate,  radiant 
up  to  the  extremity  of  the  valves,  15  to  17  in  1  c.d.m.  Length,  3  to  4*5 
cd.m. 

Fresh   and   brackish    water.^Bersfa.    Brabant  (Ddogne),  Antwerp  (P.G.).    Blankenbergfae 
(H.V.H.).— England  (W.  Sm.  1  Kitton).  Ireland  (O'Meara.  West). 

Var.  lacustris  Grun.  (H.V.H.  Atl,  pi.  4,  f.  M*  >  Type  No.  47), 
plate  2,  fig.  61. 

Differs  horn  the  type  form  by  being  narrower  and  by  the  nodule 
being  much  more  extended  laterally. 

Mixed  with  the  type  form  at  Bergh. 


M.  apiculata  W.  Sm. !  (s.b.d.  ii.,  p.  65,  pL  62,  f.  387*), 
plate  25,  fig.  70a 

Valves  oval  or  lanceolate-elliptical,  with  apices  apiculate,  obtuse.  Loculi 
narrow,  very  numerous,  varying  from  30  to  50,  and  arranged  in  a  regular  arc, 
which  occupies  nearly  the  entire  outline  of  the  valve ;  striae  transverse, 
distinctly  punctate,  radiant,  up  to  apices  of  the  valves,  about  15  in  i  cdm. 
Length  of  valve  4  to  7  cdm. ;  breadth,  1*5  to  3  cdm. 

Brackish  water.— Shores  of  England  (W.  Sm.  !),  Ireland  (O'Meara).  Norway,  France,  etc. 
Win  probably  also  be  found  in  Bd^him. 

M.  lanceolata  Thwaites.  (w.  Sm.,  S.B.D.  i.,pL  54,  f.  340; 

jV.   MeUagris   Km.    H.V.H.  Atl,  pi.  4,  t  iS,   16,  17*),  plate  a,  fig- 
6a. 

Valves  lanceolate,  infinitesimally  attenuate  up  to  the  sub-obtuse  apices ; 
loculi  generally  numerous ;  nodule  not  extended  laterally ;  strise  about  90  in 
I  cdm.,  slightly  radiant  nearly  up  the  apices,  where  they  become  conveigent 
Length,  about  5  c.d.m. 
BhMldab  wator.— Not  yet  found  in  Belgium.    England,  Iielaiid,  HoUand,  Denmark,  Sweden. 
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M.  exigua  Lewis.  (Notes  on  new  and  rare  spec,  1861,  pi.  2, 
f.  5 ;  H.V.H.  Atl.,  pi.  4,  f.  25,  26* ;  Type  No.  50),  plate  2,  fig.  63. 

Valves  lanceolate,  sometimes  slightly  produced,  sub  rostrate ;  loculi  very 
few  (often  only  3),  with  rounded  outline ;  striae  slightly  radiate,  20  in  i  cdm. 
Length,  25  to  3-5  c.d.m.     • 

Braddsh    water.— Rare?   Blankenberghe,  Antwerp   iScbeldt.  dry  dock),  H.V.H.  England 
(H.V.R.Typeso). 

M.  Closeii  O'Meara.  (Irish  Diat.,  p.  326,  pi.  29,  f.  lo*)  plate  as, 
fig.  701. 

Valve  elliptical,  sub-rhomboid,  with  apices  slightly  acute ;  raphe  straight, 
with  very  narrow  hyaline  area.  Loculi,  5  ;  the  three  central  ones  rounded,  large ; 
the  two  terminal  elongated,  abruptly  attenuate.  Striae  rather  fine,  very  radiate, 
convergent,  reaching  the  raphe.  Length  of  valve,  4*5  cdm. ;  breadth, 
2  cdm. 
Marine  and  braddsh  water.— Ireland  (O'Meara). 

a.  Valve  linear-elliptic,  with  loculi  arranged  in  a  straight  row. 

M.  Dansei  Thwaites.  f  (w.  Sm.,  S.B.D.  L,  pi.  62,  f.  388; 

H.V.H.   Atl,   pL  4,  f.  18*;   in  Types  Nos.  46  and  47— Far.  d/spHca  in 
Types  No.  103  and  to6X  plate  t,  fig.  64. 

Valve  linear,  elliptical,  with  apices  slightly  produced,  broadly  rounded ; 
loculi  8  to  20,  in  a  straight  line ;  central  nodule  surrounded  by  a  considerable 
hyaline  area ;  striae  bent,  radiate,  finely  punctate,  15  in  i  cdm. ;  the  central 
ones  rather  more  distant    Length,  3  to  5  cdm. 

FVesh  and  brackish  water^-Blankenbergfae  (H.V.H.),  He^st  (Debj).  Bergh  (Del),  AnL  Uege. 
(De  WikL),  England  (Kitton),  Ireland. 

Var.  elliptica.  {Hf.  [BusiuiM]  elUpHcay  C.  Ag.X  differs  fix>m  the 
type  form  by  the  inflated  elliptical  form  of  the  valve. 


M.  Grcvillci  W.  Sm.  (w.  Sm.,  S.B.D.  i,  p.  65,  pi  62,  £  3S9, 

H.V.H.  Ad,  pi.  4»  t  ao*  Type  No.  48),  plate  a,  fig.  65. 

Valve  linear  with  apices  cuneate,   obtuse;    loculi    15  to  20;   central 
nodule  surrounded  by  a  hyaline  area;  strise  about  10  in  i  cd.m.  radiate, 
robust  and  with  strong  puncta,  the  central  more  distant    Length  33  to 
5  cdm. 
P^esb  water^Aid.  Liefe.  (Dt  Wild).   England  (W.  Sm.  I),  Irdand,  Denmark,  Sweden,  fte. 


iS6 


STIGMOPHORA. 


B. — Valve  having  hyaline  spaces  (sulci)  logethtr  making  the 
figure  of  a  lyre. 

M.  Braunii  Grun.  !  (Verh.  Wien.  1863,  pi.  13,  f.  2 ;  H.V.H.  AtL, 
pi.  4»  f-  2i>  2  2*,  Type  No.  49),  plate  2,  fig.  66. 

Valves  lanceolate,  with  apices  obtuse,  slightly  produced ;  locuH  numerous, 
those  in  the  centre  considerably  larger  than  the  others;  central  nodule 
prolonged  laterally ;  striae  about  18  in  i  c.d.m.,  finely  punctate,  interrupted 
on  each  side  of  the  raphe  by  a  long  hyaline  line  united  to  the  central  nodule. 
Length,  5  cd.m. 

Brackish  water.— Heyst  (Deby),— England  (Kitton),— North  Sea. 

Van  pumila  Grun.  I  (H.V.H.  Atl.,  pi.  4,  f  23).  Small,  slender, 
with  hyaline  spaces  in  a  double  curve ;  striae  23  to  24  in  i  c.d.m. 
liength,  about  3  cd.m. 

Not  yet  found  in  Belgium. 

Some  authors  include  the  Orthoneis  in  the  genus  Mastogloia  in  con- 
sequence of  their  marginal  loculi ;  we  have  preferred  to  retain  them  in  the 
Cocconeideae,  to  which  they  appear  to  have  greater  affinity,  on  account  of 
their  structure  as  a  whole. 

GENUS  4a.— STIGMOPHORA   WALLICH,  i860. 

The  genus  Stigmophora  was  created  by  Wallich   for  two    species    of 

Mastoi^ioia  from  Bengal.     These 


tr\ 


Fig.  iXt'-^Hgmophora  lanceolata^ 
after  Wallich. 


two  species  differ  from  Mastogloia 
in  the  first  place  in  the  number 
of  the  loculi  which  are  only  two, 
and  next  in  each  of  the  loculi, 
according  to  Wallich,  having  a 
central  dot,  but  this  we  have 
been  unable  to  disco\er  in  the 
example  of  St,  rostrata  in  our 
possession. 

The  two  species  of  stigmo- 
phora are  Si,  lanceolata  Wall 
(represented  in  the  text)  and  Si, 
rostrata  Wall,  which  is  distin- 
guished by  its  apices  being  ex- 
tremely rostrate,  produced,  and 
bearing  7  to  8  coarse  dots  on  the 
raphe. 

The  genus  Stigmophora  should 
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be  reunited  with  Mastogloia  or  made  a  special  section  of  it,  which  would  have 
for  its  characteristic  the  binary  number  of  the  loculi  and  their  isolation 
at  the  median  part  of  the  valve  where  they  are  found.  In  true  MasUghia 
the  loculi  always  form  a  long  marginal  line,  either  straight  or  curved. 

GENUS  6.— DICTYONEIS  CLEVE,  1890. 

Valve  elongated,  of  variable  form,  contracted  or  not  at  the  median 
part  Raphe  straight,  surrounded  by  a  very  narrow 
hyaline  zone,  with  apices  generally  in  opposite  directions. 
Valve  with  two  layers  superposed  ;  the  external  with  fine 
puncta  arranged  in  quinqunx,  the  interior  with  cells 
broader,  vesiculate,  giving  a  reticulate  appearance  to  the 
stratum.  Marginal  cells  often  much  broader  than  the 
others  and  simulating  loculi. 

The  genus  Dictyontis  includes  eight  species  which  had  been 
ranked  by  others  in  the  genera  NavuuiOy  Psmdo-diploneis  and 
Mastogloia, 

None  ot  these  species  belong  to  the  North  Sea. 

The  form  represented  opposite  belongs  to  D,  marginata  CI. 

The  forms  united  under  the  genus  Dictyonds  have  a  different 
structure  to  all  other  raphidiese ;  this  structure  being  in  reality 


Fig.  99. 


margimaiaCL  Similar  to  that  observed  m  many  Cosanodtseus  and  Tnceratmm. 

''  The  large  marginal  cells  have  the  appearance  of  the  loculi  of  the  genus 
Mastogloia  which  have  caused  many  of  the  species  to  be  placed  in  the  latter 
genus.  However  1  find  that  these  cells'or  loculi  belong  to  the  .valve  itself  and 
not  to  a  separate  stratum  as  in  the  Mastogloia  "  (Cleve). 
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GENUS  6.— STAURONEIS  EHR,  1843. 

Frustules  free  or  united  in  a  small  number, 
differing  from  Navicula  by  the  central  nodule 
being  transversely  dilated  into  a  stauros. 
Endochrome  similar  to  that  of  the  Navicula. 

We  include  in  the  genus  Stauroneis  the  following 
groups  which  have  been  raised  to  genus  rank  by 
various  authors : 


Frustules  not  con- 


rusiuics  noc  oon-  I  ' "  v*,  s 

tained  in  mucous  i    sou^uy*    ( Valves  with  sigmoid  raphe 


tubes 


U 


P/umicemUrom  Rkr, 

Fhistules  (^^^^  ^'i^  decussating  striae.  ttailTOgzaiiiilUl  Sail.  ISM. 

BtaazMigaa  Onm.  »••. 

Valves  cohering  in  filaments.  .  PlmmwlMUroii  Bab.'  Itit. 

^  Frustules  contained  in  mucous  tubes  (Schizonema  W.  Sm.)         .  BndOftanroil  Onm.  llta. 

ANALYSIS  OF  SPECIES. 

Valve  not   ter-  /Valve  broad 
minated  by  aj  and  large    .  B. 

SSS.L™^'|ValTe    smaU 

bifurcate        .  I,  ^^  ^^^^^  ^  giadlU 


Valves 
with 
margins 
not  un- 
dulate. 


Valves 
not  per-  - 
ceptibly 
attenuate 
rostrate. 


Stauros 

very 

broad. 


Valve 

ter- 
minated 

by  a 
lumen. 


I  very  large, 
raphe  bifurcate. 
Frustules  united 
together  many  at 
a  time 


fL  aoata 


Stauros 
narrow. 


■{ 


Lumen  small, 
raphe  simple. 
Frustules  isolated  &  QrifOrtL 


Valve  x-ery  long,  very  narrowly 
lanorolate  »  %» 


Valve  short,  broadly  lanceolate  fL 
Valves  with  apices  attenuate-rostrate  •  >•  anotpi. 


Valves 

with 

margins 

triundu 

late. 


Valves  short  and  broad ;  terminal  lumen  very  large  .  S.  ImitlllL 
Valves  long  and  narrow ;  terminal  lumen  very  small .  %,  iMfpammi, 

,  Raphe  obUqiie,sttb^sigmoid «.  ^Mlqia. 
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/.  Raphe  straight. 

A.— Valves  with  marfins  not  undoUte. 

•.—VALVES  WITH  APICES  NOT  PERCEPTIBLY  ATTENUATE  ROSTRATE. 

*  Stauros  very  kroad,  rapki  hifurtaied. 

S.  Phoeniccntcron  Ehr.  (Verb,  1843,  pi.  11.  5,  f.  i.,  h.v.h. 

Atl.,  pL  4,  £  a*,  Type  No.  40) ;  plate  i,  fig.  50. 

Valve  lanceolate  infinitesimally  attenuate  up  to  the  apices,  which  are 
obtuse,  rounded,  of^en  slightly  constricted ;  raphe  formed  of  a  double  line  on 
the  greater  part  of  its  length,  and  surrounded  by  a  broad  hyaline  zone; 
stauros,  reaching  the  margins  of  the  valve,  very  broad,  generally  a  little  dilated 
near  its  extremities ;  striae  radiant,  about  14  in  i  cd.m.,  finer  but  distinctly 
moniliform.  Length,  10  to  17  cdm. 
Fraah  wat«r.— Rather  OMAinoa  evoywhete. 

According  to  Pro£  H.  L.  Smith  S.  Phanicenteron  is  simply  a  sporangial 
form  of  5.  gracilis. 

S.  gracilis  Ehr.  (Amer.,  pi.  i,  a,  f.  14,  W.  Sm. !  S.B.D.  i.,  p.  59, 
pL  19,  fl  i86* ;  Type  No.  41),  plate  as,  fig.  70a. 

Distinguished  from  the  preceding  species  by  its  small,  narrow  valve,  its 
fine  striae,  18— ao  in  i  c  d.m.    Length  5.5  to  8.5  c.d.m. 
Fraah  water.— Belgium,  England. 

^i^rr.— Most  authors  distinguish  S,  gracilis  Eh,  from  S, gracilis  W.Sm. 
the  latter  being  characterised  by  a  stauros  which  does  not  reach  the  margins 
of  the  valve.  But  this  character  is  illusory — appearing  so  in  frustules  set  dry 
or  imperfectly,  but  in  good  preparations  which  we  have  made  with  various 
material  from  the  herbarium  of  W.  Smith,  as  well  as  in  preparations  made  by 
Profl  Smith  himself,  this  character  no  longei  exists.  We  have,  therefore, 
referred  the  form  of  W.  Smith  to  S,  gracilis  Ehr,^  as  W.  Smith  did  himself 
in  his  Syn.  Br.  Diat,  vol  I.,  p.  59,  and  as  does  also  Ralfs  in  Pritchard,  p.  913. 

S.  acuta  W.  Sm.  (s.b.d.  i.,  p.  59,  pi.  19,  f.  187 ;  h.v.h.  AtL, 

pl.  4,  f-  3* ;  Type  No.  4a),  plate  i,  fig.  51. 

Valves  laiK:eolate,  with  margins  forming  a  slight  cavity  from  the  median 
portion  up  to  the  apices,  which  are  obtuse,  and  show  a  very  distinct  lumen 
(formed  by  a  thickening  of  the  internal  terminal  margin) ;  raphe  formed  by  a 
double  line  throughout  the  greater  portion  of  its  length,  surrounded  by  a 
very  broad  hyaline  zone ;  stauros  very  broad,  dilated  near  the  maigins  of  the 
valve;  striae  slightly  radiant,  about  la  in  i  cdm.^  formed  of  rather  distant 
puncta.    Frustules  united  in  bands  of  3  to  6  individuals  with  girdle  view 
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tabular,  showing  the  thickening  of  the  internal  apices  of  the  valves  and  the 
connecting  zone  plicate-punctuate.     Length,  8  to  15  cdni. 
Fresh  water.— Everywhere,  but  not  so  frequent  as  St  Phoenicenteron. 

S.  Gregorii  Ralfs.  (in  Pritch.,  p.  913.  S.  amphioxys  Gng,  T.M.S., 
i^^t  p.  48,  pL  5,  f.  23 ;  H.V.H.  Atl.,  Suppl.  f.  4* ;  in  Types  No.  74  and  389) ; 
plate  I,  fig.  53. 

Valve  lanceolate,  with  apices  subrostrate ;  more  or  less  obtuse  and  show- 
ing a  rather  small  lumen;  raphe  simple;  stauros  very  broad;  stri»  finely 
granular,  slightly  radiant,  delicate,  about  18  to  ao  in  i  cd.m.    Length,  about 
8  c.d.m. 
Brackish  water— Blankenbci^  (rare?).    England  (Kitton).   Scotland  (Greg. ). 

*•  Stauros  i-ery  narnnif,  raphe  simpU. 

S.  Spicula  W.  J.  Hickie.  (Monthly  Micro.  Joum.,  1874,  xii., 
p.  290;  H.V.H.  Atl.  pi.  4,  f.  9*;  in  Type  No.  9),  plate  i,  fig.  53. 

Valve  very  narrowly  lanceolate,  infinitesimally  attenuate  as  far  as  the 

subacute  apices ;  stauros  very  narrow,  not  dilated  at  the  extremities ;  raphe 

simple,  surrounded  by  a  narrow  hyaline  zone ;  striae  delicate,  scarcely  radiant, 

28  in  I  c.d.m.     Length,  5  to  8  c.d.m.. 

Br.ickish  water. — Very  rare?  Antwerp,   Blankenbergfao.     England,    Swansea  Dock  (Okoden 
in  H.V  H..  Type  No.  9).  Norfolk  (Kitton). 

S.  salina  W,  Sm.  (s.b.d.  i.,  p.  60,  pi.  19,  f.  188;  h.v.r  au., 

pi.  10,  f.  16*;  Type  No.  44),  plate  i,  fig.  54. 

Valve  rather  broadly  lanceolate,  with  apices  sometimes  slightly  produced- 
rostrate ;  stauros  narrow,  only  slightly  or  not  enlarged  at  extremities ;  striae 
delicate,  finely  punctate,  scarcely  radiant,  about  18  in  t  c.d.m.   Length,  about 
5  to  6  cdm. ;  breadth,  0.5  c.d.m. 
Marine.— Bkinkenbergbe,  Antwerp,  England,  Ireland,  Denmark. 

*.  VALVES  WITH  APICES  ROSTRATE  OR  ROSTRATE-CAPITATE. 

S.  anceps  Ehr.  (Verb.,  p.  134,  pL  il,  i,  x8;  av.H.,  Atl.  pi.  4, 
f.  4,  S*;  Type  No.  43)>  pl^tc  i,  fig.  55. 

Valve  elliptical  or  elliptical-lanceolate,  with  apices  rostrate-capitate ;  stauros 
broad,  dilated  near  its  extremities;  raphe  simple,  surrounded  by  a  broad 
hyaline  zone ;  stri^  delicate,  strongly  radiant,  about  ao  in  x  cdm. ;  length, 
3.5  to  s  cdm. 
Fresh  water.— Everywhere  (but  not  very  abundant  ?)• 

Van  linearis.  {S.  linearis  Kntn.  H.V.H.  AtL,  pi.  14,  £  8*);  plate  x, 
fig.  56. 
Valve  with  parallel  maigins ;  apices  abruptly  attenuate^ostrate. 
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Var  amphicephala  (S.  amphktbhala  Kutz. ;  H.V.H.  Atl.  pi.  4.,  fig. 
6  and  7*;  in  Type  67) ;  plate  i,  fig.  57 

Valve  with  parallel  margins,  apices  abruptly  attenuate-rostrate-capitate. 

These  two  varieties  are  found  mixed  with  the  type  form,  from  which  it 
changes  completely. 

B.— Valves  with  tri-undulate  margins. 

S.  Smithii  Grun.  (Ueber  neue  etc,  i860,  p.  564;  S.  lineariSy 
W,  Sm.,  S.B.D.  L,  p.  60,  pL  19,  f.  193 ;  H.V.H.  Atl.,  pi.  4,  f.  10*;  Type  No. 
45);  plate  i,  fig.  58. 

Valve  oblong  lanceolate-triundulate,  with  apices  apiculate,  sub-acute, 
showing  a  lumen ;  stauros  rather  narrow,  slightly  dilated  at  its  extremities ; 
raphe  surrounded  by  a  narrow  hyaline  zone ;  striae  delicate,  about  30  in  i 
cd.m. ;  frustules  united  in  bands  by  several  individuals  together.  Length,  2 
to  3  cdm. 
Fresh  waler^Here  and  there,  always  in  small  quantities.  Belgium,  England,  Scotland,  France. 

S.  Legumen  Ehr.  (Mikr.,  pi.  xxxix.,  3,  f.  104 ;  H.V.H.  AtL,  pK  4, 
f.  II*),  plate  I,  fig.  59. 

Valve  linear  with  three  equal  undulations,  apices  rostrate,  a  little  capitate, 
showing  a  lumen ;  stauros  rather  broad,  not  dilated  at  the  extremities ;  raphe 
surrounded  by  a  narrow  hyaline  zone;  striae  very  delicate,  about  28  in  i 
cd.m.  Frustules  in  bands  of  several  individuals  together.  Length  about 
3  cd.m. 
Fresh  water— Antwerp  (rare).    England  (Kitton),  Scotland  (Greg.). 

This  is  probably  only  a  narrow  elongated  form  of  the  preceding. 

//. — Raphe  oblique^  sub-sigmoid. 
S.  obliqua  Greg- 1  (Q.J.M.S.,  1866,  p.  lo,  pi.  i,  f.  35*),  plate  25, 

fig.  703. 

Valves  sub-rhomboid  oblong  or  rhomboidal  lanceolate,  with  apices  sub- 
acute or  sub-obtuse ;  raphe  oblique,  sub-sigmoid ;  stauros  enlarged  infinitesi- 
mally  up  to  the  margins  of  the  valve ;  striae  transverse,  20  to  22  in  i  cd.m., 
rather  strongly  punctate,  forming  longitudinal  undulate  lines.  Length  of 
valve  about  4  cdm.  Breadth,  1*5  cd.m. 
Marine.— Scotland,  Ireland  (Gregory !) 

Several  species  of  Siauroneis  of  English  authors  do  not  belong  to  this 
genus,  such  as  St.  dubia  Greg, !  which  is  Achnanthes  Hungarica  Grun.  I ;  St, 
waits  Greg.  I  which  is  Achnanthes  avalis  {Greg)  H,  V.H. ;  St.  itlatata  IV.  S/n. 
which  is  Navicula  cruacula  IV.Sm.  ;  St,  punctata  fV.Sm,  which  is  Navicnla 
punctata  W.  Snu 
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GENUS  7.— NAVICULA  BORY,  182a. 

Frustules  free  or  enclosed  in  tubes,  rarely  united  in  a  chain.  Valve 
with  three  nodules  in  a  straight  line ;  raphe  straight. 

Endochrome  divided  into  two  layers,  resting  on  each  of  the  sides 
of  the  zone,  with  two  lines  of  separation  on  the  valves. 


Fig.  32. — Naviatla 
Lyra  Ekr 


Fig.  31. — Navicula 
ncHlis  Ehr, 

Fhe  figures  here  given  are  two  type  forms  of  Navicula :  the  N,  nMUsand 
the  J\r.  lyra.  In  the  Monograph,  in  course  of  publication  by  Prof. 
Cleve,  descriptions  of  all  known  forms  of  this  immense  genus  will  be  found. 
Mr.  Cleve  has  subdivided  it  into  various  sub-genera.  As  the  groups  which  we 
proposed  in  our  Synopsis  are  very  convenient  for  determination,  and  have  also 
been  adopted  in  some  important  works,  including  the  Sylloge  of  Prof.  De 
Toni,  we  prefer  to  retain  them  here. 
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A.—TrvLt  Navicols. 


Prottulet  free,  not  enclosed  in  gelatino- 
mucout  fronds. 


Sub-genus  I. — Navicula. 

Analysis  of  Groups. 

I. — ^Valves  without  distmct  puncta,  furnished  with  costs  (canaliculi)  or 
robust  strise,  having  the  appearance  of  costs ;  never  didymous  in  form. 

(Ttae  oofUB,  not  roolvable  into  beads  ...  .1.  PlBDnlailli. 

Sirie  roboit,  hkfing  the  appeanuioe  of  ooeus  bat  resolvable  inta  beads ; 
strin  radiate,  alniost  or  quite  reaching  to  the  raphe  ,    %  BadiOiW. 

II. — ^Valves  with  very  distinct  puncta  or  fine  strise  having  no  semblance 
to  costs  or  with  costs ;  or  again  with  costs  alternating  with  rows  of  beads. 

a.  VaAfes  with  stria  interrupted  by  two  sulci  near  the  raphe. 

(Valves  more  or  ten  constricted  in  the 
median  portion  .    &  Dlijaa. 

Valves  >irithoat  constriction  in  the  median 
portion  .4.  mipHWi. 

Sold  lyre-shaped 6.  Vpnilm. 

,  Sold  very  broad  and  occupying  the  greater  portion  of  the  valve  .    t. 


Sulci  straight. 


b,  Vahesmortor  less  Inticeolate^ar  elliptic  or  linear  lanceolate^  without  any  sulcus. 


Valves  having  the  appear-  (  Valves  having  the  appearance  of  a 
anoe  of  a  stanros,  either  J  grater,  with  very  mrge,  elongated 
by  the  absence  of  strias  or  \         beads  .7. 

by    the    space    between 
them  .   t  Valves  with  fine  strise .  .a 


kMomm, 


Valves 

without 

any 


Valves 
with 

puncta 
not 

forming 

loo^tu- 


lines 

in 

sig-ag. 


Strise 

with 
beads  not 
forming 
lon^tu- 

dinal 

lines. 


StriK 
with 


Striae 
leaving 
a  con- 
siderable 
hjraline 


Hyaline  space  very 
elongate  and  in- 
finitesimaUy     di- 


0.  PilpstealM. 


Hyaline  space 
rounded  and 
abruptly  diminu- 
ate  .  la 


round 
the  raphe 

central 
nodule. 

Beads  extending  over  the  whole 
valve    .  .11. 


forming 
kmjptu- 


Vahre    very    elongate,    almost 


Valve  hmoeolate . 


Valves 

with 

puncta 

KMming 

kNijptu- 

dinal 

lines 

in 

sig.ag. 


Zig-agi  hiterruptedby  pale  places  where  the 
^lOfSisdepidned.  .  .  14.  SoiaplMl. 


Lines  in  tig-sag,  regukr»  not  interrupted 


16. 


Striation  almost  invisible  with  the  best  objectives,  valve  linear  lanceolate, 
simulating  an  AmphipleurA  .  ......  18^. 
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c.   Vahtes  hmving  one  or  more  narrow  marginal  or  sub-marginai  suid. 

Valves  lanceolate,  larffe ;  strise  radiate,  fine,  leaving  a  large 
blank  space  round  the  centre  nodule  .  .  I61 


Valves  not 
I  inenr. 


Valves  elongate,  generally  more  or  less  tri-undulate ;  sulcus 
marginal  often  inconspicuous  ;  raphe  surrounded  by  a 
hyaline  space  lanoeokite,  narrow  ;  strioe  radiate  .  17.  Iilmo— 

Striie  sub-parallel,  often  slightly  oblique  in  reference  to  the 
longitudinal  axis  of  the  valve  ;  sulcus  broad,  very 
conspicuous  .  .18.  AfflnM. 

Valves  linear ;  strioe  fine,  sub-parallel ;  sulcus  very  conspicuous  ;  terminal 
nodules  elongate,  distorted  .  .19.  Uaetref. 


90.  Amtrioaiui. 


mnatiMliiui. 


d.  Valves  more  or  less  linear^  without  any  sulcus. 

Strine  radiate,  occupying  only  the  margin  of  the  valves 
Striae  generally  l>snt,  reaching  the  raphe;  valves  with  smooth,  thickened 
apices  ..........  31. 

e.  Very  small  navicuioe  with  hardly  visible  structure, 

I.  Pinnulariae. 
a.  Striation  not  interrupted  by  a  marginal  sulcus, 
♦  Majores. — ^Valves  regularly  elliptic-linear,  often  slightly  inflated  at  the 
median  portion  and  at  the  apices.    Size  usually  large  ;  costs  usually   broad 
and  robust. 


f  Not  con- 
stricted 
in  girdle 
view; 
fresh 
water 
species. 


Strongly 

con- 
stricted 
in  girdle 

vie>v ; 
marine 
species. 


Valve 

not 

showing 

a  hyaline 

band, 
forming 

a  false 
stauros. 


ANALYSIS  OF  SPECIES. 
Costre  very  distant  from    raphe;    size  very  con- 


siderable .  N.  noUlii. 

Valve  inflated  at  the  median  portion .  K.  mijor. 
Valve   not   inflated  at  the   median 


Costn 
rather 
approxi- 
mate to 
raphe; 
size  portion 

^  medium. 

Valve  showing  a  hyaline  band  in  the  form  of  a  ftUse  suiuros 


Valve 
without 

false 
stauros. 


Valve  showing    a 
false  stauros. 


Raphe  bent  like  a  brace,  showing  in  girdle  view 
longitudinal  hyaline  spaces 

Raphe  straight  in  the  middle  of  the  valve ;  girdle 
face  without  hyaline  spaces 


Striae   very  oblique,   reaching    the 
raphe  everywhere  . 

Striae  parallel,  perpendicular  to  the 
raphe  .  .  .  . 


K.  Tlridis. 
K.  cardinalls. 

K.  omoUiiwiiili* 


N.  nobilis  Ehr.  (Abh.  1840,  p.  20,  H.v.H  Atl.,  pi.  5,  f.  2»; 
Type  No.  52),  plate  a,  fig.  67. 

Valve  linear-elliptic,  inflated  in  the  median  portion  and  at  the  apices  with 
coarse  costse,  considerably  distant  from  the  raphe.  Girdle  face  linear  with 
rounded  angles.  Costae  radiate,  very  robust,  5  or  6  in  i  c.d.m.  Length, 
20  to  40  cd.m. 

Fresh  water. — ^Antwerp ;  probably  not  very  rare.      England,  etc 
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Var.  Dactylus.  (N.  Dactylus  Ehr.,  H.V.H.  Atl.,  pi.  5,  f.  i*;  Typ^ 
No.  51),  plate  a,  fig.  68. 

More  robust  than  the  preceding,  with  inflations  absent  or  only 
slightly  marked  \  costse  generally  not  so  long  and  more  robust,  about 
4*5  to  I  c.d.m. 

Frv!sh  water.— Hejrst  (J.  Deby). 

Var.  gentilis  (N.  gentilis  Donk.,  in  H.V.H.'s  Typ.  Syn.,  Nos.  53 
and  481). 

Absolutely  similar  to  N.  nobilis,  but  much  smaller  in  all  parts; 
it  may  be  considered  as  a  dwarf  form  of  N.  nobilis.  Length,  14 
to  ao  c.d.m. ;  costae  about  7  in  i  cd.m. 

Fresh  water  and  fossil  deposits.— England,  Scotland,  Lough  Moume  (Ireland),  etc. 

N.  major  Kutz.  (Bac,  pi.  4,  f.  19 ;  h.v.h.  Ati.,  pi.  5,  f.  3-4* ; 
Type  No.  54),  plate  a,  fig.  69. 

Valve  linear-elliptic,  more    or    less    inflated    in    the    median    portion, 
apices  not  inflated,  somewhat  conical.     Costs  robust,  5  to  7  in  i  c.d.m., 
feebly  radiate,  rather  approximate  to  raphe,  and  leaving  an  oblong  hyaline 
space  round  the  central  nodule.    Length,  18  to  30  cd.m. 
Fresh  water. — Everywhere. 

The  Navicula  major  passes  imperceptibly  into  the  following: 


N.  viridis  KiitZ.  (Bac,  pi.  4,  f.  18;  H.V.H.  AU.,  pi  5,   f.  5*; 
Type  No.  56),  plate  2,  fig.  70. 

Valve  linear-elliptic,  without  inflations,  apices  rounded.  Costse  about 
7  in  I  cdm.,  rather  approximate  to  the  raphe,  and  leaving  scarcely 
any  marked  space  round  the  central  nodule ;  radiate  at  the  middle  of 
the  valve,  conveiigent  towards  the  apices.  Length,  very  variable,  from 
5  to  ao  cdm. 
Fresh  water.— Everywhere. 

Var.  commutata  Grun.  {Nov.  hemiptera  auct,  mc  KiUx, — 
H.V.H.   Atl.,  pi.  5,  £   6*;  Type  No.  57),  plate  2,  fig.  71. 

Valve  elliptic-linear,  considerably  attenuated  at  the  apices ;  costae 
slender,  attenuated  round  the  central  nodule,  about  1.1  in  i  cd.m. 

The  two  valves  are  dissimilar :  one  has  striae  covering  the  whole 
valve ;  in  the  other  the  striae  are  interrupted  (see  the  figure) 
unilaterally,  near  the  central  nodule.     Length,  about  4  to  6  cd.m. 

Fresh  water.— Manage  (P.  Gautier). 

N.  cardinalis  Ehr.  (Amend.,  1,10,  uw,  ai,  ii.v.H.  AU.  Supp., 

f.  s*  ;  Type  Na  60),  plate  2,  fig.  72. 
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Valve  linear-ellipticy  sometimes  feebly  inflated  at  the  median  portion,  apices 
broadly  rounded,  sometimes  somewhat  inflated.  Raphe  surrounded  by  a 
broad  hyaline  zon^  dilated  round  the  central  nodule ;  costae  robust,  absent  in 
the  centre  of  the  valve,  wKere  their  absence  forms  a  broad  false  stauros»  gently 
radiate  near  the  central  nodule,  conveigent  at  the  apices  of  the  valve,  about 
5  in  I  cdm.    Length,  15  to  20  c.d.m. 

Fresh    water.— Bounical   Gftrdens    at    Brussels    (Delogne).      Englaiid,    Irelaiid,    Fkanoe, 
Holland,  Qermanj,  Nor^y,  Sweden,  eta 

N.  Trcvclyana  Donk.  (q.j.m.s.  1861,  n.s- 1,  p.  8,  pL  i,  f.  a ; 

H.V.H.  AtL  Supp.,  f.  5  and  6»;  Type  No.  7a),  plate  a,  fig.  73. 

Valve  linear,  gently  inflated  at  the  median  portion  and  at  the  apices  all  are 

broadly  rounded.     Raphe  curved  with  a  brace,  surrounded  by  a  narrow 

hyaline  zone,  broadly  dilated  round  the  central  nodule ;  costse  well  marked, 

II  in  I  cdm.,  very  radiate  at  the  central  portion,  very  conveigent  at  the 

apex  of  the  valve.   Girdle  face  broad,  very  constricted  at  the  median  portion, 

with  truncate  apices.    Strise  interrupted  between  the  nodule  and  the  apex  of 

the  valve  by  a  smooth  space,  parallel  to  the  connecting  membrane ;  smooth 

spaces  very  conspicuous  in  girdle  view,  slightly  visible  at  the  edges  of  the 

valve  in  valve  view.    Length,  10  to  13  cdm. 

Marine.— Blankenbergtie :    washing  of  sand    from   shore.      England,    France,   Denmark, 
Norway,  etc 

N.  rectangulata  Greg.  (d. of  ciyd^ p.  7, pi.  hi  i;  h.v.h. 
AtL  Supp ,  t  7* ;  Type  No.  74) ;  plate  a,  fig.  74. 

Valve  linear,  with  apices  broadly  rounded,  inflated  at  the  median  portion 
and  at  the  apices.  Raphe  bordered  by  a  narrow  hyaline  zone,  somewhat 
dilated  round  the  central  nodule.  Strise  distant,  8  or  9  in  i  cd.m«,  very 
radiate  at  the  median  portion,  very  convergent  towards  the  apex  of  the  valve. 
Girdle  fiEu:e  oblong,  constricted  at  the  median  portion,  with  truncate  apices. 
Length,  about  6  to  7  cdm. 
Marine— Blankenberghe,  in  the  sand  of  the  shore.    England,  Scotland,  FVsnce,  Denmark. 

Var.  Stauntonei  Gran.  {AUoianeis  Stauniand  Grun.^  in  CI.  and 
MolL  Diat  No.  304}. 

Marine.— England  (Firth  of  Tay,  Rattray). 

N.  cruciformis  Donk.  (q.j.m.s.  1861,  n.  s.  i,  p.  10,  pL  i,  f.  7 ; 

H.V.H.  AtL  Supp.,  f.  8* ;  in  Type  No.  74)  plate  a,  fig.  75. 

Valve  linear,  with  apices  rounded,  not  inflated,  median  portion  sometimes 
very  slightly  inflated    Raphe  not  bordered  by  a  hyaline  zone,  central  nodule 


NAVICULA.  167 

sunounded  by  a  broad,  cuneate  pfeudo«Uurot ;  strue  flexuous  la  to  13  in 
T  cdm.t  very  radiate  near  the  central  nodtde ;  very  convergent  at  the  apex  of 
the  valve.  Girdle  view  constricted  at  the  median  p<Ntion,  with  truncate  apices. 
Length  5  to  12  cdm. 

Marirs. — BUnkenbeifhe.  in  the  land  of  the  iliure.    Englaiid,  Norway. 

N.  quadratarea  Ad.  Schm.  (Nordsee,  p.  90,  pi.  2,1  26*; 

JK  pimmtlaria  CL^  Sv.  o.  Norsk.  Diat,  p.  234,  pL  i,  t  1-2X  plate  as, 
(if.  704. 

Valve  linear-oblong;  with  rounded  apices;  striae  parallel,  9  or  10  in 
I  c-dm.,  reaching  to  the  raphe,  and  leaving  round  the  central  nodule  a 
broad  quadrangular  stauroform  hyaline  space.     Length,  about  9  cdm.; 
bieadth,   1*23  cdm. 
Mariiie.~Noith  Sea  (ooatH  of  Irdand  and  Scandinavia). 
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**Minorcs. — Frustules  of  medium  or  small  size,  with  valves  of 
variable  form,  rarely  regularly  linear,  often  inflated  at  the  median 
lx>rtion  and  diminuate  at  the  apices;  costae  medium  or  narrow. 

1.— Terminal  nodules  not  laterally  dilated  like  a  hook. 

a, —  Valves  neither  undulate  nor  constricted  in  the  middle. 


Costse 
very 

robust 

and 

wjr 

dis- 


I 

I    tant. 


I   Costse 
I     ap- 
I    proxi- 
mate. 


With, 
out 


•f 


Costs 
dis- 
tant   . 

«?y  -i  'S? 

raphe. 


false 
stauros. 


AN.ALYSIS  OF  SPECIES. 

Valve  sublinear,  abruptly  inflat«Kl  in  the 
middle     .....  N.  lata. 


Valve  broadly  lanceolate 


N.  aliiliUL 


With  a 

false 

stauros. 

Costse 
ap- 
proxi- 
mate to 
raphe 
not  peri 
ceptibly 
short- 
ened 
towards 

the 
central 
nodule. 


Costse 

often 

approxi* 

mate  to 

the 
raphe, 
and  im- 
per- 
ceptibly 
short- 
ened 
towards 

the, 
centnil 
nodule. 


Costse  reaching  nearly  to  the  raphe,  valve  subUnear  .  N.  tNirMdIs. 

Valve  very  large,   with  obtuse  apices,  costs  not 
resolvable  .  N.  divarf«BS. 

Valve  very  small,  apices  acute,  costse  resolvable  with  K.  OOflillata.* 
difficult       ...... 

Valve 

Valve  slightly  inflated  at  the  median  por- 
tion :  costse  very  fine ;  fresh  water 
species      .....  N.  faUiiiMXli. 


with- 
out a 
staur- 
onei- 
form 
blank 
space. 


Valve  linear,  not    inflated,  costse  rather 
robust :  marine  species  .  .  N.  ivtota. 


Valve    with    staurondform   blank   space,    apices 
rostrate-capitate  .  K. 


Valves 

in- 
flated 
at  the 
me- 
dian 
I>or- 
tion 
only 
slight- 
ly or 
not  at 
all. 


Valves 
con- 
sider- 
ably 
in- 
flated 
at  the 
me- 
dian 
por- 
tion. 


Apices 
not 
ros- 
trate 
aipi- 
Ute. 


Apices 
more 

or  less 
ros- 

trate- 
capi- 
tate. 


Apices  somewhat  diminuate 

Valves    scarcely   in. 


Apices 

m- 
flated. 


BtvUmoiiII. 
flated  in  the  middle  N.  ttailX0]»lirA. 


Valves 
con- 
sider- 
ably 
in- 
flated 
at  the 
me- 
dian 
por- 
tion. 


Median  in- 
fl  at  i  on 
abruptly 
diminuate  N. 

Media  n 
inflation 
diminish- 
i  n  g  im- 
percep- 
tibly  up 
to  the 
apices 


TWMl«rim. 


K. 


Valve  exactly  linear  |  apices 
stronffly  rostrate-capitate ;  no 
pscu(u>  stauros  .  1 

Valve  somewhat  inflated  with 
subcapitate  apices ;  costse 
rather  distant ;  a  false  stauros  1 

Valve  somewhat  inflated,  apices 
subcapitate;  costse  approxi- 
mate; a  false  stauros.  .  1 


glMML 

liUMtpitata. 
•aboapltata. 


Valve  linear-oblong,  with  apices  broadly  

rostrate-capitate  .  .  N.  gUMotpt. 


Valvf  linear-lanceolate,  with  apices  to  an 
average  extent  rostrate-capitate . 


N.  mnaii. 
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b.  Vahis  undulate  or  amstrided, 

^  Valve  rather  brood,  with  median  (  Apices  strongly  rostrate-capitate        .  N. 
inflation  not  much  larger  than  \ 
the  terminal.  (  Apices  scarcely  diminuatc-rostrate     .  K. 

Median  inflation  much  kiger  than  the  terminal  inflations ;  valve  very  narrow  N.  poljoiiOA. 

Median  inflation  much  smaller  than  the  terminal  inflations  .  .  K.  olftfloalili. 


II«— Terminal  nodules  dilated  laterally  like  a  hook. 

Valve  very  inflated  at  the  median  portion,  apices  subcapitate     cost«e  very 

robust. "^     .  \  H.  niminia  * 

b\  Striation  interrupted  by  a  marginal  sulcus, 

(Striae  not  reachmg  to  the  raphe  and  leaving  a  large  hyaline  space  round  the 
central  nodule  .  y.  Mf^^ 

I  Striae  reaching  everywhere  to  the  raphe  and  central  nodule    .  ,  H.  HjniMta. 

♦  For  facility  in  determination  we  have  left,  in  the  Table  of  the  Pinnulariece,  the  iV. 
cosMaia^di  N.  humilU,  which  belong  to  the  Radioseae,  but  are  very  difficult  to  resolve  into 
beads.    See  these  species  among  the  Radioseae. 

I.  Valve%  neither  undulate  nor  constricted  in  the  middle. 

A.— Costse  very  distant  and  very  robust. 

•  WITHOUT  A  FALSE  STAUROS. 

N.   lata  Breb.  I  (W.  Sm.,  S.B.D.  55,  sub.  Pinnularia,  pi.  18,  f.  767  . 
H.V.W.  All,  pi  6,  f.  I,  2*;  Type  No.  61),  plate  2,  fig.  76. 

Valve  linear,  with  median  portion  slightly  inflated,  apices  obtuse,  broadly 
rounded.  Costae  very  robust,  distant,  4  to  5  in  i  cd.m.,  not  reaching  to  the 
raphe,  and  leaving  a  dilated  hyaline  space  round  the  central  nodule ;  costs 
feebly  radiate  at  the  middle  of  the  valve,  and  changing  direction  imperceptibly 
towards  the  apices.  Length,  about  6  to  1 1  c.d.m. 
Fresh  water  in  mountainous  regions. — Not  yet  found  in  Belgium.    England,  France. 

N.   alpina  Ralfs.  (in  Pritch.  inf.,  p.  906 ;  W.  Sm.  S.B.D.  I,  p.  55, 
pL  18,  f.  i68»;  H.V.H.    Type  de  Syn.  No.  51),  plate  25,  fig.  705. 

Valve  broadly  lanceolate-elliptic,  with  apices  obtuse.  Costae  very  robust, 
distant,  radiate,  2*5  to  3  in  i  cd.m.,  resting  very  distant  from  the  raphe,  and 
not  symmetrically  on  each  side  of  the  valve.  Raphe  and  nodules  very  robust 
Girdle  face  quadrangular,  elongate,  showing  on  the  connecting  membrane  two 
distant  lines  of  fine  elongate  puncta.  Length  of  valve,  10  to  ao  cd.m. 
Fresh  water  of  subalpine  regions.— Scotland,  France. 
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N.  borealis  Ehr.  (Verb.  pi.  I.,  II.,  f.  6 ;  H.V.H.  AtL,  p.  6,  f.  3*; 
Type  No.  62),  plate  a,  fig  77. 

Valves  linear-elliptic,  sometimes  feebly  attenuated  at  the  apices  which  are 
rounded  or  subtruncate.  Costae  rather  robust^  distant,  about  5  or  6  in  i  cdm., 
and  reaching  almost  to  the  raphe,  except  those  in  the  middle,  which  are 
shorter ;  costs  radiate  at  the  median  portion  of  the  valve,  becoming  imper- 
ceptibly convergent  towards  the  apices.    Length,  3  to  6  cd.m. 

Fresh  water.— Antwerp ;  Fhihi&n  (Del);  probably  not  rare.    Often  found  in  mottet  growing 
on  rocks  and  humid  walls.    Found  throughout  Europe. 

This  type  form  is  connected  with  N.  lata  by  various  intermediate 
forms,  such  as  N.  lata  var.  minor  Greg, ;  N.  Rabenhorstii  Gmn.^  etc. 
These  forms  will  be  found  in  H.V.H.'s  Types  of  Syn.  No.  63,  coUeaed 
by  Mr.  Delogne  at  Frahan. 

•♦  WITH  A  FALSE  STAUROS. 

N.  divergens  W.  Sm. !  (S.B.D.  L,  p.  57,  pi.  18,  f.  i77*inH.v.H-'s 

Types  of  Syn.  Nos.  51  and  484),  plate  25,  fig.  706. 

Valve  narrowly  lanceolate,  with  apices  somewhat  attenuated.  Costs  robust, 
about  5  in  I  cd.m.,  not  reaching  to  the  raphe,  radiate  at  median  portion, 
conveigent  towards  the  apices,  leaving  near  the  central  nodule  a  broad  stauro- 
form  blank  space.  Length  of  valve,  7  to  16  cdm.  Breadth  1.5  to  3.5 
cd.m. 

Fresh  water.— Ard.  Li^  (De  Wild.).  England.  Scotland.  France.  Gottland,  etc 

B.— Costse  approximate! 

fl,  COSTiE  REACHING  THE  RAPHE  THROUGHOUT  AND  SUGHTLY  SHORTENED 
NEAR  THE  CENTRAL  NODULE. 

N.  sublinearis  Grun.  (h.v.h.  Ati.,  pL  6,  f.  35  and  36*) 
plate  a,  fig.  78. 

Valve  narrow,  linear,  sometimes  somewhat  inflated  at  the  median  portion, 
with  rounded  apices.  Costs  reaching  to  the  raphe,  those  round  the  central 
nodule  slightly  shortened ;  costs  fine,  radiate  in  the  middle  of  the  valve, 
becoming  conveigent  by  imperceptible  degrees  towards  the  apices,  a  i  to  34  in 
I  cdm.  Length,  a  to  3  cdm. 
TnAk  water.^Not  yet  fo«md  in  Bdgitun. 

N.  retUSa  Breb.  (Diat.  Cherb.  pL  16,  £  6.— PLV.H.  AtL  Supp.,  f. 
9*,  in  Type  Na  168)  plate  a,  fig.  79. 

Valve  linear-oblong  with  rounded  apices.  Raphe  bordered  by  a  narrow 
hyaline  zone,  slightly  dilated  round  the  central  nodule.  Costae  robust,  distant, 
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with  apices  somewhat  capitate,  feebly  radiate,  8  in  i  cd.m.     Girdle  face 
contracted,  apices  truncate.    Length,  about  7  c.dm. 
Marin.e— Not  yet  found  in  Bdghim.  England,  Ireland  and  France. 

Van  subretusa.  (A^.  subrdusa  Grun !  in  Type  No.  74.  H.V.H. 
Atl.  Supp.,  f.  10*  m  Type  No.  74)  plate  a,  fig.  80. 

Valves  narrow ;  6  strise  in  i  cdm.,  with  non-capitate  apices. 
Length,  about  7  cdm. 

Marine.— Blanlcenbergbe,  in  the  aand  of  the  shore. 

N.  Hilseana  Janisch.  (in  Schmidt.  Atl.,  pi.  45,  f.  65,  etc.  H.V.H. 
Atl.,  Supp.,  f.  II,*  in  Types  Nos.  39  and  347)  pl^tc  a,  fig.  81. 

Valve  linear,  with  rostrate-capitate  apices.  Raphe  without  hyaline  zone ; 
Central  nodule  surrounded  by  a  pseudo-stauros  rather  broad,  sub-cuneate. 
Stri«  rather  feeble  10  in  i  cdm. ;  radiate  in  the  centre,  convergent  at  the 
apex  of  the  valve.    Length,  about  4  cdm. 

Fresh  water.— PtBliseul  (Ddogne). 

aa.  COSTiE  NOT  REACHING  THE  RAPHE  THROUGHOUT,  THOSE  IN  THE 
MIDDLE  OF  THE  VALVE  CONSIDERABLY  SHORTENED  OR  ABSENT. 

b,   Vahfts  only  slighify  or  noi  injlaied  at  the  median  fortion, 

N.  Brebissonii  Kiitz. !  (Bacp.  93,  pi.  3,  f.  49;  h.v.h.  Atl., 

pi.  5,  £.  7* ;  Type  No.  58)  plate  a,  fig.  82. 

Valve  linear-elliptic,  with  apices  rounded,  somewhat  diminuate.  Raphe 
surrounded  by  a  hyaline  zone,  narrow  towards  the  apices,  infinitesimally 
dilated  towards  the  median  portion.  Costae  well  marked,  shortened  towards 
the  median  portion  and  absent  in  the  middle  of  the  valve,  where  their  absence 
forms  a  fialse  stauros ;  cost»  rather  strongly  radiate  up  to  nearly  the  extreme 
third  of  the  valve  where  they  suddenly  become  strongly  conveigent,  11  in  1 
cdm.    Length,  4  to  5  c.d.m. 

Fresh  water.— Common  throughout  Europe. 

Var.  subproducta.  (H.V.H.  Atl.,  pi.  5,  f.  9*),  plate  a,  fig.  83. 
Broader  and  shorter,  with  apices  somewhat  diminuate  sub-rostrate. 
Park,  near  Louvain. 

Var.  diminuta.  (H.V.H.,  pi.  5,  f.  8*),  plate  2,  fig.  84. 
Slender,  very  small,  apices  infinitesimally  diminuate. 
Frahan  (Delogne). 

N.  Stauroptera  Grun.  (Uber  neue  etc  fam.  Navicula,  p.  517. 
H.V.H.  AtL,  pL  6,  f.  7*)  plate  a,  fig.  85. 

Valve  linear-elongate,  scarcely  inflated  at  the  median  portion,  with 
apices  rounded,  inflated.  Costae  radiate  at  the  median  portion,  strongly 
conveigent  at  apices;  robust,  leaving  throughout  a  considerable  hyaline 
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space    round    the  raphe,   diminishing  in    length  on  nearing   the   central 
nodule  around  which  they  are  completely  absent,  thus  producing  a  pseudo- 
stauros;  about  lo  to  i2  in  i  c.d.m.     Length  of  valve,  about  ioc.d.m. 
Fresh  water. — Eegenhoven  near  Louvain  (P.  Gaut.)»  etc.,  France. 

Var.  parva.  {Stauroptera  parva  Ehr.  H.V.H.  Atl.  pi.  6,  f.  6*)  plate 
a,  fig.  86. 

Distinguished  froQ\  the  preceding  by  its  smaller  size  (about  6  to 
7  cd.m.)  and  its  median  portion  being  more  inflated. 

Ditches  near  Nieuport  {Westendorp  and  Wallays  according  to  Rabenhorst :  FI.  Eur, 

Alg.,  p.  222). 

N.  Tabellaria  Ehr.  (Verb.,  p.  134,  pi.  11.  L,  f.  26;  Kiitz.  Bac  p. 

98,  pi.  28,  f.  79;  aV.H.  Atl,  pi.  6,  f.  8»),  plate  2,  fig.  87. 

Differs  from  the  preceding  by  the  terminal  and  median  inflations  being 
much  more  marked,  by  the  costae  occupying  all  or  nearly  all  the  valve,  but 
reduced  almost  to  dots  at  the  exact  median  portion,  their  number  being  more 
considerable,  12  to  15  in  i  c.d.m.,  and  lastly  by  its  more  considerable  size, 
which  attains  to  14  cd.m. 

The  terminal  costae  have  been  designated  radiate  in  error, — they  are  con- 
vergent, as  in  the  preceding  species. 

Fresh  water. — Eegenhoven    near  Louvain  (P.    Gaut.).      England,  Fmnce.    Mixed  with  the 
preceding  and  the  following. 

Var.  stauroneiformis. — Median  striae  entirely  absent. 

N.  gibba  Kiitz.  (Bac.  pL  28,  f.  70;  H.V.H.  Atl.  Supp.,  f.  12*  Type 
No.  64),  plate  2,  fig.  88. 

Differs  from  the  preceding  by  the  median  inflation,  which  is  prolonged, 
while  infinitesimally  diminishing  up  to  the  terminal  inflations.    Costae  about 
12  in  I  c.d.m.,  sometimes  absent  in  the  median  portion.   Length,  5  to  7  c.d.m. 
Fresh  water. — Eegenhoven  near  Louvain  (P.  Gaut.).    Found  throughout  Europe. 

Var.  brevistriata.  (H.V.H.  Atl.,  pi.  6,  f.  5*),  plate  2,  fig.  89. 
Costae  very  short,  occupying  only  the  margins  of  the  valve. 
Mixed  with  the  type  form. 

N.  bicapitata  Lagerstedt.  (D.  from  Spitsb.,  n.  6,  p.  23 ;  h.v.h. 

Atl.,  pi.  6,  f.  14*),  plate  2,  fig,  90. 

Valve  narrow,  linear,  with  apices  attenuated,  rostrate-capitate ;  costae  rather 
fine,  9  to  10  in  I  cd.m.,  radiate  in  the  middle  of  the  valve,  convergent  at  the 
apices,  leaving  round  the  raphe  a  narrow  hyaline  zone,  which  expands  into 
a  sub-quadrangular  area  round  the  central  nodule.     Length,  about  6  c.d.m. 

Fresh  water. —Not  yet  found  in  Belgium.    England,  Ireland. 
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N.  subcapitata  Greg.  (QJ.M.S.  1856,  p.  9,  pi  i,  f.  30,  h.v.h. 
Atl,  pL  6,  f.  23*),  plate  2,  fig.  gx. 

Valve  very  narrow,  linear,  somewhat  attenuated  at  the  median  portion,  with 
apices  rostrate,  gently  sub-capitate;  costae  rather  distant,  about  11  to  12  in  i 
cdm.,  not  reaching  to  the  raphe,  and  absent  in  the  middle  of  the  valve ; 
termufial  nodules  rather  large     Length  about  2*5  to  3*5  cd.m. 
Fresh  water.— Noire-fontiiiiie  (Delogne) ;  Manage  (P.  Oaut) ;  England,  Ireland. 

Var.  paucistriata.  (H.V.H.  Atl.,  pL  6,  f.  23*),  plate  2,  fig.  92. 
Strias  short,  diminishing  gradually  in  length,  and  absent  on  all  the 
median  portion  of  the  valve 

N.  appendiculata  Kutz.  (Bac,  p.  93,  pi  3,  f.  18;  pi.  4,  f. 

I,  2;  pi.  S,  f.  s;  H.V.H.  Atl,  pL  6,  f.  18  and  20*),  plate  2,  fig.  93. 

Valve  iwurrow,  linear,  very  feebly  attenuate  at  the  median  portion,  with 
apices  feebly  rostrate-subcapitate ;  costs  delicate,  16  or  17  in  1  c.d.m., 
not  reaching  to  the  raphe,  radiate  at  the  median  portion  of  the  valve, 
where  they  are  gradually  shortened,  so  as  to  leave  a  large  stauronei- 
forai  hyaline  space,  convergent  at  the  apices.  Length,  2*5  to  3*5 
c.d.m. 
FVesh  water.— Brussels  Botanical  Gardens  ( Dsl. ).    Found  throughout  Europe. 

M.  Vahes  ctmsidfrahly  im/ated  at  the  mediam  portion. 

N.  globiceps  Greg.!  (Q.J.M.S.  1856,  iv.,  p.  10,  pL  i,  f.  34; 

H.V.H.  Atl.  Supp.,  f.  13*    in  Type  No.  284),  plate  2,  fig.  94. 

Small,  linear-oblong,  inflated  at  the  median  portion  with  apices  broadly 
rostrate-capitate.  Costse  not  reaching  to  the  raphe,  leaving  a  large 
hyaline  space  round  the  central  nodule,  16  to  18  in  i  cdm.;  the 
median  ones  very  radiate,  the  terminal  convergent;  central  nodule  large. 
Length,  3  to-  4  cd.m. 

Fresh  water.— Rare.    Antwerp  in  the  Schyn,  eta    Canal  d*  Herenthals.    Scotland  (Greg !). 

N.  Braunii  Grun. !  h.v.h.  Atl,  pi.  6,  f.  21*),  plate  2, 
fig.  95. 

Linear-lanceolate,  with  apices  to  an  average  degree  rostrate-capitate. 
Costae  not  reaching  to  the  raphe,  10  or  11  in  i  cd.m. ;  the  median  ones 
strongly  radiate,  the  terminal  convergent,  gradually  shortened  up  to  nearly 
the  middle  of  the  valve,  where  they  leave  a  broad  stauroneiform  hyalin«j 
space;  central  nodule  narrow.  Length,  4  cdm. 
Fresh  water. — IJresse  (Delogne). 
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2.  Valves  bi'UndulaU  or  iri-undulaU,  or  conspicuously  constricted  in 
tht  fnedian  portion. 

N.  mcSOlcpta  Ehr.  (Am.  W^  II.  4W;  H.V.H.  AtL,  pL  6,  f. 
10  and  II*;  Type  No.  68),  plate  2,  fig.  96. 

Valve  linear-oblong,  tri-undulate,  with  apices  rostrate-capitate ;  striae 
gradually  shortened  towards  the  central  nodule,  the  median  ones  very  radiate, 
the  terminal  convergent,  10  to  14  in  i  c.d.m.     Length,  3  to  6  cdm. 

Fresh  water. — ^Almost  everywhere. 

Var.  Termes  (jV.   Ternus,  Ehr,,  H.V.H.  Atl.,  pi.  6,  f.  12,  13*), 
plate  2,  fig  97. 

Valve  with  median  inflation  replaced  by  a  slight  constriction ;  stris 
absent  in  the  middle  of  valve,  thus  forming  a  pseudo-stauros. 

Fresh  water.— Antwerp,  Louvain,  etc.  (H.V.H.),  Ard  Liege  (De.  Wild). 

N.  Legumen  Ehr.  (Mikrog,  various  figures— H. v. H.,  pi.  6, 
f.  i6* ;  Type  No.  69),  plate  2,  fig.  98. 

Valve  linear,  gently  tri-undulate,  with  undulations  sometimes  scarcely 
noticeable;  apices  diminuate-rostrate,  scarcely  capitate;  raphe  surrounded 
by  a  broad  hyaline  area,  considerably  dilated  round  the  central  nodule; 
striae  about  11  in  i  cdm.,  very  radiate  at  the  median  portion,  very 
convergent  towards  the  apices  of  the  valve.    Length,  8  to  10  cd.m. 

Fresh  water.— Liresse  (Delogne).    Found  throughout  Europe. 

N.  polyonca  Brcb. !  (in  Kutz.  Sp.  Aig.,  p.  85;  h.v.h.  Atl. 
Supp.,  f.  14*),  plate  2,  fig.  99. 

Valve  linear-narrow,  tri-undulate,  with  median  inflation  much  sttonger 
than  the  others;  apices  strongly  inflated-capitate;  raphe  surrounded  by  a 
laige  hyaline  zone,  which  widens  into  a  false  stauros  at  the  median 
portion ;  striae  about  12  in  i  c.d.m.,  shortened  at  the  median  portion  where 
they  are  radiate,  becoming  very  convergent  at  the  apices.  Length,  6  to  8  cdm. 
Fresh  water.— Rare.    Liresse  (Ddogne),  Scotland,  Ireland,  Fkance. 

N.  claviculus  Greg.  (Diat  of  Clyde,  p.  6,  pL  I,  f.  5*),  plate 
«&  fig-  709. 

Valve  sublinear-narrow,  feebly  inflated  at  the  median  portion,  more 
strongly  inflated  from  and  after  the  median  portion,  and  this  up  to  the 
apices  which  are  rounded  obtuse.  Striae  not  reaching  to  the  raphe; 
only  slightly  or  not  radiate,  about  14  in  i  cdm ;  absent  at  the  median 
inflation.  Length  of  valve,  3*5  to  5  c.d.m.  Breadth,  about  i  cd^m. 
Marine.— Scotland,  Ireland,  Jutland,  Bahutie, 
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B.— Striation  intcmipttd  by  a  marginal  aolcua. 

N.  blanda  Ad.  Schm.  (Nordsee,  p.  90,  pi.  2,(.  37*;  Pinnularia 
Ergadtnm  Greg,^  T.M.S.,  1856,  p.  48,  p.  5,  f.  23  ?)  plate  25,  fig.  707. 

Valves  linear,  with  parallel  or  subparallel  costse,  apices  rounded,  leaving  a 
considerable  hyaline  area  round  the  central  nodule  and  not  reaching  to  the 
raphe,  feebly  radiant  in  the  centre  of  the  valve  and  somewhat  convergent  at 
the  apices,  8  to  10  in  i  c.dm.,  interrupted  by  a  very  conspicuous  marginal 
sulcus.  Length,  5  to  13  cd.m.  Breadth,  i  to  a  cd.m. 
Mariiie.^Noith  Sea,  Hvidingioe  (Ad.  Sdkm.) 

N.  blanda  which  has  been  found  in  various  regions  of  the  globe  appears  to 
be  very  rare  in  the  North  Sea ;  it  belongs  to  a  small  group  of  forms  of  which 
N.  PcweWi  (not  yet  found  on  our  shores)  is  the  type  form. 

N.  sejuncta  Ad.  Schm.  (Nordsee,  p.  87,  pL  i,  f.  18*)  plate 
as,  fig.  708. 

This  ^>ecies,  still  imperfecdy  known,  has  also  been  found  at  Hvidingsoe 
but  it  is  equally  rare.  This  form  is  much  smaller  than  the  preceding  and  the 
strise  reach  the  raphe  throughout. 


II.  Radiosse. 

A .  TemUfMl  nodules  approximate  to  apices  of  valves. 

I.  Median  striae  radiate,  terminal  striae  convergent. 

«.  STRIi«  APPROXIMATE. 


(  Terminal  striae  in  broken  lines 
^    Median 


Sta\m 

in 

oontinuoos 


leaion      r 

strise  Valve  broadly  lanceolate,  not  rostrate-capitate 

alternately  J 

long       '^  Valve  broadly  lanceolate,  rostrate-capitate 
and 


short. 


I 


H.  tftlooga 
H.  pcngrlna. 


Valve  anceolate,  very  narrow  .  .  M. 

'  Median  striae  equally  shortened  forming  a  pseudo-stauros ;  strite 


Median 

strise  not 

alternately 

long 

and 

short. 


near  the  central  nodule  almost  straight 


H.  gradUs. 


No  false 
stauros 


Apices  not 
rostrate- 
capitate. 


Nodule 
surrounded 

bya 

considerable 

hjraltne  area ; 

valve  broadly 

lanceolate. 


Apices  not  conspicuously 
diminuate-fXMtrate       .  H.  TVlpiBa. 


Apices  conspicuously 
diminuate-rostrate 


H.Tlridnla. 


Hyaline  area  very  small ;  valve  narrowly 
lanceolate;  median  stria;  very 
radiate  .  .  H. 


Apices 
rostrate- 
capiiate. 


Striae 
robust. 


r  Hyaline  area  dilated  trans- 
I  versely,    apices     very 


■\ 


robust . 


.  H.  cfyptootplialai 


Hyaline  area  rounded,  apices 
sub-obcuse  .  H. 


Striae  scarcdy  visible 
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h.  STKli*:  VERY  DISTANT  AND  VERY  ROBUST ;  VERY  SMALL  FORMS  WITH 
TERMINAL  NODULES  LIKE  HOOKS. 

Valve  rhomboidAl  with  acute  apices ;  median  portion  furnished  with  a  broad 

pscudo-stauros  .  .V.  OOftalftIa* 

Apices  capitate ;  no  pscudo-stauros    .  .V.  lEllllliUs. 

Valve  elliptic ;  with  obtuse  apices,  median  strim  simulating  a  schizo-stauros  V.  IMIUL 


I  Median  strice  of 

ciuite  the 

same  length. 


I 


II.  Median  striae  radiate,  terminal  striae  perpendicular  to  the  raphe  (straight). 

Valves  narrowly    (  Apices  short,  acute  .  V.  CSnosHata. 

linear  or         •! 
linear-lanceolate,    t  Apices  rather  long,  inflected  .  V.  Iwllafl 

Valves  broadly  lanceolate,  robust  forms   .  .  H.  ftotts. 

Valve  rather  narrowly  lanceolate,  with  sub-obtuse  apices ; 
hyaline  area  not  stauroneiform ;  strisv  with 
\'cry  delicate  puncta  .V.  dlglto-vadlata 

Valve  broadly  Lanceolate  or  elliptic,  with  very  obtuse 
apices;  hyaline  area   stauroneiform;   strice  with 


Median  strin: 

alternately  long 

and  short. 


strong  puncta 


V.  BalBliAidtlL 


III.  All  the  striae  radiate. 


Valves 
kinccolate. 


'  Without  any 

appearance 

of  a  false 

stauros. 


Showing  the 

semblance 

of  a  false 

stauros. 


Stria:  very 
robust. 


'  Valve  broadly  lanceolate, 

strite  very  distant .  V.  dlstSBS. 

Valve  very  narrowly 
bnceolate,  striie 
approximate         .  V.  looga. 


r  Valve  with  obtuse  apices  V.  scflails. 
I  Valve  with  acute  apices  .  V.  lanosglsta 

'  Valve  with  apices  broadly  rostrate,  not 


Stria;  fine 

approximate 

lo  to  la  in  I 

c.d.m. 


capitate 
Valve  with  apices  capitate 
Valve  with  apices  rostrate-acute 


V.Cktftrnm. 

V.lBgUoa. 

V.  omotfcnL 


(Apices  somewhat  constricted 
Apices  diminuate,  rostrate,  not  capitate 
Apices  rostrate,  sub  capitate 


V. 

V.  OApiteta. 

V.  flIlTtphfllfl 


/  Valves  with  apices  strongly  rostrate,  not  capitate    . 
Valves        I 
linear.        J  Valves  neither  rostrate  nor  capitate,  but  very  gently  inflated 

\  at  the  median  portion,  connecting  zone  very  broad  .  V.  dtifngiaiiS 


IV.  All  the  striae  perpendicular  to  the  raphe. 
'  Valve  very  long,  narrow,  lanceoLite,  striae  *very  robust  and  very  distant, 


girdle  face  narrow 


V.dlrMla. 


Valve  short,  rather  narrowly  lancedate,  striae  fine,  approximate,  girdle  fooe 
equal  to  3-4  times  the  breadth  of  the  valves    .  .  .  .  V. 


Valves  with 
skkf  equal. 


Valves  with 
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B.  Terminal  nodules  distant  from  ike  apices. 

'  Valves  with  median  lon^tudinal  portion  elevated  and 
ooDsequentlj  appeanng  to  be  formed  of  two  super- 
posed valves .  .  H.  fupwliiiiNMita. 

Valves  with  only  the  apices  elevated  .  H.  oominrtnloandA. 

,  Valves  flat  .  .  .  .  .  H.  oiriiiUL 

Apices  subacute  .  .  H.  0«MitlL 

sides  unequal  \  y^pj^  rostrate^apitate  .  .  H.  liUMioUat«nL 

A.  Terminal  nodules  approximate  to  apices  of  valves. 

/.  Median  stria  radiate^  terminal  stria  convergent. 

A.  Striae  approximate. 

a.  TERMINAL  STRI^  IN  BROKEN  LINES. 

N.  oblonga  Kiitz.  (Bac,  p.  97,  pk  4,  f.  21;  h.v.h.  Ati,  pi.  7, 

f.  I* ;  Type  Na  76),  plate  3,  fig.  100. 

Valve  linear-elliptic,  peiceptibly  inflated  in  the  median  ponion,  ^ith 
apices  very  gently  inflated-capitate.  Raphe  surrounded  by  a  conspicuous 
hyaline  zone  dilated  circularly  round  the  central  and  terminal  nodules.  Coste 
robust  finely  striate  transversely,  very  distant  round  the  central  nodule 
(5  in  I  c.d.m.)  then  more  compact  (7  in  i  cd.m.),  radiate,  flexuous,  lastly 
the  terminal  ones  still  more  approximate  (8  in  i  c.dm.),  their  lines^  of 
direction  broken  abruptly  in  the  middle,  radiate  from  the  edge  of  the 
raphe,  convergent  from  the  edge  of  the  maigins.  Terminal  nodules  very 
robust  Length,  15  to  18  cd.m. 
Fresh  water. — Rather  oommon  and  found  throughout  Europe. 

*.  STRIiE  IN  CONTINUOUS  LINES. 
a.  Midian  stria  alUmaUh/  long  and  short, 

N.  peregrina  (Ehr.  ?)  Kiitz.  (Bac,  p.  97,  pi.  28,  f.  52 ;  h.v.h. 

AtL,  pi.  7,  f.-2*;  Type  No.  77),  plate  3,  fig.  loi. 

Valve  broadly  lanceolate,  with  apices  very  feebly  diminuate-rostrate. 
Raphe  surrounded  by  a  narrow  hyaline  zone  dilated  round  the  central  nodule, 
where  the  blank  space  forms  more  or  less  a  square  transversely  elongate. 
Costs  divided  finely  transversely,  very  robust;  distant  round  the  central 
nodule  (5  or  6  in  i  cdm.)  where  the  long  strise  are  frequently  mixed  with 
one  or  two  shorter  striae ;  median  striae  very  radiate  (6  or  7  in  i  cd.m.)  the 
terminal  ones  ytry  convergent,  about  8  in  i  cdm.  Terminal  nodules  rather 
robust  Length,  8  to  11  cd.m. 
Brackish  water.-- Sdiddt  at  Antwerp,  and  Uiroughout  Europe. 

N 
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var.  Meniscus  Schum.  (H.V.H,  Atl^  pi  8,  f.  19*),  pUtc  3, 
fig.  lot. 

Smaller,  more  broadly  lanceolate,  with  apices  diminishing  more  abruptly. 
Length,  4  to  7  c.d.m.    Striae,  7  or  8  in  i  c.d.m. 
Brackish  water. — Bdgium,  etc 

var*  Menisculus  Schum.  (H.V.H.  Atl,  pi.  8,  f.  20,  21  and  22*; 
in  Type  No.  190),  plate  3,  fig.  103. 

Very  small,  lanceolate-elliptic,  infmitesimally  attenuate  towards  the 
apices,  or  diminuate-rostrate.  Hyaline  space  round  the  central  nodule 
sometimes  next  to  nothing.  Striae,  8  to  12  in  c.d.m.  Length,  2*5  to  3 
cdm. 

Fresh  water.— Louvain  (P.G.) 

id.  forma  Upsaliensis  Grun.  (H.V.H.  Atl.,  pi.  8,  f.  23,  24*),  plate 
3,  fig.  104. 

More  narrowly  lanceolate,  with  apices  more  or  less  diminuate-rostrate. 
Striae  delicate  from  8  to  12  in  cd.m.     Length,  3  to  4  cdm. 
Fresh  water.— Lou  vain  (P.G.) 


N.  salinarun  Grun.  (Arct  Diat,  p.  33,  pi.  2,  f.  34;  H.V.H.  Atl, 

pi.  8,  f.  9*  Type  No.  95),  plate  3,  fig.  108. 

Valve  broadly  lanceolate,  sub-elliptic,  with  apices  strongly  rostrate,  and 
more  or  less  capitate.  Central  nodule  surrounded  by  a  hyaline  area  very 
elongated  longitudinally.  Striae  rather  strongly  divided  crosswise  14  to  16  in 
I  c.dm.,  the  median  radiant,  the  terminal  feebly  convergent.  Length,  2*5  to 
3*5  cd.m.     Breadth,  i  to  i'5  cd.m. 

Brackish  water.— Heyst  (according  to  Dcby) ;  Antwerp  (Scheldt,  H.V.H.) ;  Norfolk  (England, 
Kitton). 

N.  cincta  (Ehr!)  Kutz.  (Mik.,  pi.  x.  2,  f.  6;  h.v.h.  AtL,  pi.  7, 

f.  13-14*;  Type  No.  82),  plate  3,  fig.  105. 

Valve  lanceolate,   very  narrow,  with    rounded  obtuse    apices;   central 
nodule  surrounded  by  a  hyaline  area  somewhat  extended  transversely ;  striae 
delicate,  about  1 2  in  i  c.d.m.,  those  round  the  central  nodule  much  more 
distant     Length,  about  4  cdm. 
Vnth  and  brackish  water.— Ard.  U<g.  (De  Wild. ).    England 

forma  minuta.  (H.V.H.  Type  No.  83);  very  small ;  Ostend. 

var.  Heufleri   Grun.  (H.V.H.  AtL,  pi.  7,  f.  12  and  is»),  plate  3, 
fig.  106. 

Smaller  with  median  hyaline  space  round,  striae  more  robust  and  more 
distant,  about  10  in  i  cdm.     Length,  about  2  to  2*5  cdm. 
Somewhat  brackish  water— Austruweel  near  Antwerp  (P.G.). 
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vaf.  leptocephala  Breb.  (RV.IL  Ad^  pL  7,  f.  16*;  Type  No.  84), 
plate  3»  ng.  107. 

Like  the  preceding  varie^,  but  still  somewhat  smaller.  Valve  with 
median  portion  somewhat  inflated,  with  apices  gently  tapering  sub- 
rostrate. 

Auftniwcd  iMMur  Antwwp  (H.V.H.). 

k  Mtdum  sirim  mei  aUenmUfy  Img  mmd  sktrt, 

«*.    MBOIAN  STtlJK   aQVALLT  SHORTBNKD,  FORMING   A  PSBUDO-STAUMOS  ;  THE 
VniM  NBAR  THB  CBNTRAL  NODULB  AUfOST  8TBAIGHT. 


N.  gracilis  KlitZ  (Bac,  p.  91,  pL  3»  f-  48;  H.V.H.  Atl,  pL  7, 
f.  7-8* ;  Type  Na  81),  plate  3,  fig.  109. 

Valve  elongate,  narrowly  lanceolate,  with  the  portion  quite  terminal,  some- 
times very  gently  produced,  somewhat  acute ;  strie  robust,  the  s  or  3  close 
to  the  central  nodule  equally  shortened ;  the  median  scarcely  radiant,  almost 
stnught ;  the  terminal  convergent ;  on  an  average  10  in  i  cd.m.,  all  reaching 
to  the  raphe.    Length,  4  to  8  cd.m. 

Fresh  WAter— Antwerp,  etc  (H.V.H.).  Ard.  IMg.  (De  Wild.).    Fcund  througbout  Europe. 

var.  schizonemoides  H.  Van  Heurck.    ( S^  negUctum  TkwaiUs 
— H.V.H.  Atl.,  pi.  7,  f.  9-IO*)  plate  3,  fig.  no. 

Valve  usually  somewhat  narrower  near  to  apices ;  median  stri«  longer 
and  of  unequal  length.    Frustules  included  in  mucous  tubes. 

Fireih  water.^Loimun  (P.O. ),  Ac    Bristol,  jEnglaiid  (Thwaitet). 
A'A'.  Wrmoirr  pal5b  staubqi. 

N.  VUlpina  KiitZ.  (Bac.,  p.92,pL3,f.43(?);  H.V.H.  Atl.,  pi.  7, 
f.  i8*;  in  Type  No.  132),  plate  3,  fig.  iii. 

Large,  valve  broadly  lanceolate,  with  apices  gently  produced,  rostrate. 
Central  nodule  surrounded  by  a  broad  hyaline  area,  sub-quadrangular, 
rounded.  Striae  reaching  to  the  raphe,  robust,  the  median  ones  bent,  radiant, 
the  terminal  convergent,  average  number  10  in  i  cdm..  Length,  about  9 
cd.m. 
Freih  water.— Ard.  La^.    (DeWikL).    FiDnetf,  SooUand. 

N.  viridula  KiitZ.  (Bac,  pL  30^  f.  47 ;  H.V.H  Atl.,  pi.  7,  £  2S* ; 
in  Type  No.  36),  plate  3,  fig.  115. 
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Valve  broadly  lanceolate,  with  apices  tapering,  rostrate,  obtuse.  Central 
nodule  surrounded  by  a  broad  rounded  hyaline  area.  Striae  robust,  reaching 
to  the  raphe,  the  median  ones  radiant,  about  8  in  i  c.d.m. ;  the  terminal 
convergent,  lo  in  i  cd.m. ;  terminal  nodules  robust.     I^ength,  about  7  cd.m. 

Kresli  \ratcr. — Brussels  (Delognc).    Throughout  Europe. 

forma  minor.— H.V.H.  Atl.,  pi.  7,  f.  26*),  plate  3,  fig.  116. 

Smaller  with  more  rostrate  apices. 

var.  avenacea.  (A^.  avenacea  BrhK;  H.V.H.  Atl.,  pi.  7,  f.  27*; 
Type  No.  88),  plate  3,  fig.  117. 

More  lanceolate;  apices  more  narrowly  rostrate.  Length,  about  5 
c.d.m. 

Freshwater.— Brussels  (Del.).     Anl.  Lii^g.     (DcWild.).     Pcntland  Hills,  ScolUuid. 

var.  Slesvicensis  {N,  S/emcemis  Grun.!);  H.V.H.  Atl,  pi.  7, 
f.  28  and  29* ;  Type  No.  89),  plate  3,  fig.  118. 

Small,  rather  broadly  lanceolate,  apices  coa^picuously  rostrate  with  a 
broad  rostrum.  Striation  as  in  the  type  form,  8  or  9  striae  in  i  c.d.m. 
Breadth,  3  to  5  cd.m. 

Fresh  and  brackish  water.— Rather  common.  Antwerp  (.Scheldt),  Louvain  (P.G.),  &c 
Stoneferry,  near  Hull,  Duddington  Lock,  Northamptonshire  (England). 

N.  radiosa  Kiitz.  (Bac.  p.  91,  pi.  4,  f.  23 ;  h.v.h.,  pi.  7,  f.  20*  : 
Type  No.  85),  plate  3,  fig.  112. 

Valve  lanceolate,  narrow,  slightly  attenuate,  with  apices  very  gently  sirb- 
capitate.  Central  nodule  surrounded  by  a  very  small  hyaline  area.  Median 
striae  bent,  very  radiant,  the  terminal  ones  convergent;  about  11  or  12  stria 
in  I  cd.m.  Frustules,  narrow  in  girdle  view,  with  apices  diminuate.  Length, 
4'5  to  6  c.d.m. 
Fresh  water. — Common  throughout  Europe. 

var.  acuta.  {Pinnularia  acuta,  IV,  Sm.;  H.V.H.  Atl.,  pi.  7,  f.  19* 
Type  No.  86) ;  plate  3,  fig.  113. 

More  elongated,  more  narrowly  lanceolate,  and  with  apices  more  acute 
Length,  about  8  to  9  c.d.m. 

Fresh  water. — As  the  preceding  form  with  which  it  is  often  mixed. 

Var.  tenella.  {A'av.  teneVa  Brkb,;  H.V.H.  Atl.,  pi.  7,  f.  21  and  22*; 
in  Type  No.  107),  plate  3,  fig.  114. 

DifTers  from  the  type  form  in  its  size,  being  smaller,  its  apices  more 
acute,  and  its  striae  more  delicate  and  more  approximate,  15  to  18  in 
I  cd.m. 

Fresh  water. — Bnis^Is,  etc 

N.  cryptocephala  Kiitz. !  (Bac,  pi.  3,  f.  26 ;  h.v.h.  AtL,  pi.  8, 

f.  I  and  5*;  in  Type  No.  25;  var.  intermedia  \  Type  No.  92;  var  exilis* 
Type  No.  93),  plate  3,  fig.  122. 


NAVICULA.  l8l 

Valve  lanceolate,  elongate,  with  apices  rostrate,  slightly  capitate.  Central 
nodule  surrounded  by  a  rounded  hyaline  area.  Striae  rather  robust,  with  very 
feeble  transverse  divisions,  radiant  at  the  median  portion  of  the  valve,  scarcely 
convergent  at  the  apices,  about  i6  in  i  c.d.ni.  Length,  2*5  to  3*5  c.d.m. 
Breadth,  about  0*5  c.d.m. 

Fresh  and  braddsb  water. ^Antwerp  (H.V.H.).  Ard.  U6g.  (DeWild.).  Throughout  Europe. 

var.  veneta.  {Nov.  veneta  KiUs, !  H. V.H.  Atl.,  pi.  8,  f.  3  and  4*), 
plate  3,  fig.  i23« 

Smaller  than  the  type  form,  with  apices  scarcely  rostrate-capitate,  striae 
distant,  about  14  in  i  c.d.m.  Ltingth,  about  25  cd.m.  Breadth,  about 
0*5  c.d.m. 

var.  cxilis.  (H.V.H.  Atl,  pi.  8,  f.   2*;  type  Na  93),  plate  3, 
fig.  124. 
Very  short;  rostrum  scarcely  marked. 
Fresh  water. — Brussels.    England. 

Constitutes  the  link  with  the  following  species. 

•  •  Apices  extremely  rostrate  or  rostrate-capitate, 

N.  rhynchocephala  Kiitz.  (H.v.h.  Atl,  pi  7,  f.  31*. 
Type  No.  90),  plate  3,  fig.  119. 

Valve  broadly  lanceolate,  with  apices  strongly  acuminate-capitate.  Central 
nodule  surrounded  by  a  rounded  hyaline  area.  Striae  robust,  clearly 
divided  transversely,  very  slightly  shortened  round  the  central  nodule. 
The  median  ones  radiant,  the  terminal  feebly  convergent,  about  9  to  12  in 
I  c.d.m.  Length,  about  5  to  6  c.d.m. 
Brackish  water. — ^Antwerp.    Found  throughout  Europe. 

var.  amphiceros.  (H.V.H.  Atl,  pi  7,  f.  30*),  plate  3,  fig.  120. 
More  shortly  lanceolate  with  apices  strongly  rostrate,  feebly  capitate. 
Stride  8  to  10  in  i  cd.m. 

Brackish  water. — Antwerp. 

var.  rostellata.  {N.  rostellaia  Kiitz,  f  H.V.H.  Atl,  pi  7,  f.  23  and 
24*  Type  No.  87),  plate  3,  fig.  121. 

Broadly  lanceolate ;  apices  narrowly  rostrate ;  hyaline  area  surrounding 
the  narrow  central  nodule.  Striie  rather  robust,  about  10  or  11  in  i 
c.d.m.    Length  4  to  6  c.d.m. 

Brackish  water.— Antwerp.    Norfolk,  England. 


N.  gregaria  Donkin.  (Q.J.M.S.,  f86r,  p.  10,  pi  i,  f.   io»; 

N.  cryptocephala    W.   S/n, ;   H.V.H.  Atl,  pi  8,   f.    12,    13,    14  and   15; 
Type  No.  94),  plate  3,  fig.  125. 
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Differs  from  the  preceding  species,  of  which  perhaps  it  is  only  a  variety, 
by  its  very  feeble  striae,  sometimes  scarcely  visible  and  scarcely   radiant, 
almost  straight,  about  i8  in  i  cd.m.     Length,  about  2*5  cdm. 
Bruckish  water.— Common :  Antwerp  (Austruwed),  Bbuikent)erghe.    England.    France. 

The  apices  are  sometimes  simply  rostrate,  scarcely  capitate  (BlankenbeigheX 
sometimes  strongly  capitate  (Antwerp). 

AA.  Striae  very  distant  and  very  robust,  very  smaU  forms  with  terminal  nodule 

like  a  hook. 

N.  costulata  Grun. !  (Arct  D.,  p,  27 ;  h.v.h.  Ati.  Supp.,  £  15* ; 

Type  No.  71),  pUtc  3,  fig.  ia6. 

Small,  rhomboidal  lanceolate,  costse  reaching  to  the  raphe,  very  robust, 
very  distant  (7  or  8  in  i  cd.m.),  strongly  radiant  at  the  median  portion, 
conveigent  near  the  apices,  5  to  7  on  each  quarter  of  the  valve ;  absent  at 
the  median  portion,  where  they  leave  a  very  broad  stauroneiform  hyaline 
space.  Terminal  nodules  like  hooks.  Length,  1*25  to  1*5  cdm. 
Fresh  water— Rouge-Cottre  (Delogne). 


N.  humilis  Donk.  (Brit.  Diat,,  p.  67,  pL  10,  f.  i^—N.  inflaia 
W.  Sm.,  nu  Ai#/s.— H.V.H.  AU.,  pi.  11,  f.  23*;  Type  No.  70X  plate  3, 
fig.  127. 

Valve  linear,  very  inflated  at  the  median  portion,  with  apices  rostrate 
capitate,  truncate,  rounded  Raphe  not  surrounded  by  a  hyaline  area. 
Costae  very  robust,  8  in  i  c  d.m.,  radiant  at  the  median  portion,  convergent 
at  the  apices.    Terminal  nodules  like  hooks.    I.«ngth,  1*5  to  2  cdm. 

Fresh  wnter.— Common.    Antwerp.  Brussels  (H.V.H.).  Aid.  U^.  (De  WikL),  England. 

These  two  forms,  which  are  very  closely  allied,  have  hitherto  been 
mixed  up  with  the  Pinnularise;  by  examining  them  in  the  yellow  medium 
of  Prof.  H.  L.  Smith,  I  have  been  able  to  demonstrate  that  they  are 
clearly  Radiosse,  but  with  striae  very  difficult  to  resolve  into  beads.  One 
figure  b  a  little  defective,  there  ought  not  to  be  a  hyaline  area  round  the 
central  nodule. 

N.  nana  Greg.!  (QJ.M.&  1856,  iv.,  p.  31  pL  i,  f.  8),  plate 
25,  fig.  7x1,  after  a  photograph  by  H.V.H.* 

Valve  minute^  oval  elliptic,  with  apices  rounded,  obtuse ;  strie  reaching 
almost  to  the  raphe,  veiy  radiant ;  the  median  ones  simulatiog  a  schixo- 
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8taaro6  in  consequence  of  their  distance  from  one  another,  10  or  11  in  i 
cdm.     Terminal  nodules  like  hooks.     Length  of  valve,   a  to  3  c.d.m. 
Breadth,  i  cd.m. 
Fresh  wmter.— Near  Edinburgh.  SooUand  (Gregory !). 


//.  Median  stria  radiant,  the  terminal  ones  perpendicular  to  the  raphe 

(straight). 

N.  oancellata  Donk.  (Brit.  IMat,  p.  55,  pL  8,  f.  4a  and  4b. ; 
H.V.H.  Atl.  Supp.,  f.  16*;  Type  No.  73),  plate  3,  fig,  ia8. 

Valve  narrow,  liuear  or  linear  lanceolate,  with  apices  tapering,  acute  or 
subacute.  Raphe  surrounded  by  a  narrow  hyaline  zone,  somewhat 
enlarged  near  the  central  nodule.  Stri»  very  distant,  6  or  7  in  i  c.d.m.« 
fiuntly  divided  cross-wise,  radiant  at  the  median  portion  of  the  valve, 
perpendicular  near  the  apices.  Girdle  face  constricted  in  the  middle. 
Length,  5-5  to  7  c.d.m. 

Marine.— Not  jti  found  in  Belgium.    England,  Scotland,  Ireland,  France. 

var.  ammophiU  Oran.  (Oest  Foss.  Diat,  p.  14,  pL  a,  f.  66-67*; 
in  H.V.H.'s  Types  Nos.  1 1,  94, 116),  plate  25,  fig.  71a. 

Small,  narrow,  striation  approximate,   10  or  11  in  i  cdm.  at  the 
median  portion,  12  or  13  at  the  apices.     Length,  175  to  3  cdm. 
Marine  and  fresh  water— Antwerp  in  Belgium.    CresweU,  Northtunberiand,  England. 

var.  Scaldensis  H.V.H.  (Atl  Supp.,  fig.  17*  in  Type  No.  11), 
plate  3,  fig.  lag. 

Narrowly  lanceolate,  wi^Ii  apices  attenuate-sub-rostrate.  Strise  9  to  11 
in  I  cd.m.  at  the  median  portion  of  the  valve.  Length,  4*5  to  5*5 
cdm. 

Biaddsh  waters-Antwerp. 

N.  caneeliata  is  not  a  true  Radiosa.  It  ought  to  form,  with  allied 
forms,  a  special  group,  intermediate  between  the  Pinnularise  and  the 
Radiosae.    The  same  is  true  of  .A^  humiiis  and  iostuiata. 


N.  crucifera  Grun.  f  (in  Ad  Schm.  AtL,  pL  46,  £  50-54*),  plate 
25,  fig.  71a 

Valve  lanceolate  with  apices  cuneate^  rostrate-acute.  Transverse  striae  5 
or  5*5  in  I  cd.m.,  distant,  robust,  finely  divided  cross-wise,  not  reaching  to  the 
raphe,  all  radiant ;  the  two  median  ones  equally  shortened  and  leaving  an 
elongated  stauroneiform  hyaline  space.  Length  of  valve,  3  to  5*5  cd.m. 
Breadth,  about  1*5  cd.m.    Girdle  face  subquadrangular  with  somewhat,  con- 
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cave  sides,  showing  a  smooth  space  at  the  apices.    Connecting  membrane 
smooth.    Breadth  of  girdle  face,  3*5  cd.m. 

Marine— North  Sea  (?),  Baltic  Sea,  etc. 

N.  inflexa  (Greg.)  Ralfs.  (in  Pritch.  Inf ,  p.  905 ;  a.  Schmidt's 
Atl,  pi.  46,  f.  69-70*),  plate  25,  fig.  713. 

Very  narrowly  lanceolate,  with  apices  sub-acute,  inflexed     Striae,  10  in 
I   cd.m.,  distinctly  punctate,  radiate,  reaching  almost  to  the  raphe,  much 
shortened  near  the  central  nodule.     Length  of  valve,  about  3  to  5  c.dm* 
Breadth,  about  75  c.d.m. 
Marine—Scotland  (Greg.).  England  (Doiik.).  Ireland  (O'Meara). 

N.  fortis  Greg.  (T.M.S.,  1856,  iv.,p.  46,  pi.  5,  f.  i^^svibPinnulana; 
in  Ad.  Sch.  Atl,  pi.  46,  f.  27*),  plate  25,  fig.  715. 

Valves  oblong,  with  apices  obtuse,  rounded.  Striae  very  robust,  about  5  in 
I  cdm.,  not  reaching  to  the  raphe,  gently  radiate  in  the  median  portion ; 
almost  perpendicular  at  raphe,  near  the  apices,  leaving  a  hyaline  area  round 
the  central  nodule.     Length,  8  cdm.     Breadth,  2  cd.m. 

Marine —Scotbnd  (Greg.),  England  (Donkin,  Kitton),  Ireland  (O'Meara).    A  species  not  \'cry 
well  known. 

N.  Opima  Grun.  (Novara,  p.  100,  pi.  la,  f.  13  ;  Ad.  Schm.  Atl., 
pi.  46,  f.  25-26*),  plate  25,  fig.  714. 

Valve  elliptic  or  elliptic  sublanceolate,  with  apices  broadly  lanceolate, 
terminal  nodules  considerably  distant  from  the  apices.  Striae  all  radiant, 
distant,  about  '6  in  i  cdm.,  rather  distant  from  the  raphe  and  leaving  a 
hyaline  space,  rounded,  conspicuous,  round  the  central  nodule.  Length,  5*5 
to  9*5  c.d.m. 

Marine.— North  Sea ;  Baltic 

N.  digito-radiata  Greg.  (Q.J.M.S.  1856,  p.  9,  pi.  i,  f.  32 ; 
H.V.H.  Atl.,  pi.  7,  f  4*;  in  Types  103,  260  and  261),  plate  3,  fig.  130. 

Valve  narrowly  lanceolate,  with  apices  obtuse-rounded;  striae  very 
delicately  punctate,  shortened  round  the  central  nodule,  longer  strise  alter- 
nating with  shorter,  the  median  ones  radiate,  8  in  i  cdm.,  the  terminal 
almost  straight,  somewhat  more  compact. 

Brackish  water.— Antwerp,  Blankenbergfae.    England,  and  probably  througfaoat  all  the  coasts 
of  the  North  Sea. 
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van  Cyprinus.  (A^  Cyprinus  IV.  Sm.y  H.V.H.  Atl.,  pi  7,  f.  3*; 
Type  No.  78),  plate  3,  fig  131. 

Differs  from  the  type  form  by  the  inflation  in  the  median  portion. 
Lengthy  6  to  8  c.d.m.     Breadth  in  the  median  portion,  1*5  to  275  c.dm. 
Marine.— Ostend  (Deby) ;  Blnnkenberghe  (H.V  H.) ;  England  (frequent). 

N.  Reinhardtii  Grun.  !  {Stauroneis  EeinhardtU  Crun,,  Nov., 
p.  566,  pi.  4,  f.  19;  H.V.ll.  Atl,  pi  7,  f.  5  and  6*3  Type  No.  79),  plate  3, 
fig.  132. 

Valve  short,  elliptic  or  lanceolate,  with  apices  very  obtuse-rounded,  median 
portion  abruptly  inflated.  Raphe  surrounded  by  a  narrow  hyaline  zone, 
dilated  in  form  of  stauros  round  the  central  nodule.  Striae  surrounding  the 
nodule  alternately  long  and  short,  the  median  radiate,  the  terminal  almost 
straight,  all  very  strongly  punctate,  and  about  9  in  1  cd.m.,  except  those  in 
the  neighbourhood  of  the  nodule  which  are  more  distant.  Length,  3*5  to  6 
c.d.m.     Breadth,  about  1*5  c.d.m. 

Fresh  water.— Rather  common :    Antwerp,   Louvain,  Brussels--probably  England  and  other 
places. 

The  preceding  and  the  following  forms  are  generally  mixed  together. 

var.  gracilior  Grun.  (in  H.V.H.  Types  du  Syn.  No.  Th  N.  di^to- 
radiata  var,  striolata  Grun,  in  Arc.  D. ;  Type  No.  80.) 

Very  similar  to  N,  digito-radiata^  from  which  it  cannot  be  distinguished 
under  a  low  magnification,  but  from  which  it  is  differentiated  by  its 
habitat  and  by  the  strongly  punctate  character  of  its  striae. 

Fre?h  water.— Rouge-Cloltre  (Delogne). 

///.  Siri(t  radiaU  up  to  the  apices  of  the  valves. 

N.  distans  (W.  Sm.)  H.V.H.  (Pinnulana  dis/ans  W.  Sm., 
S.B.D.,  pi  I,  f.  56,  pi  18,  f.  169 ;  H.V.H.  Atl  Supp.,  f.  i8»),  plate  3,  fig.  133. 
Valve  lanceolate,  with  sub-acute  apices.  Raphe  placed  in  a  sulcus, 
inflected  on  each  side  of  the  central  nodule  and  forming  round  the  raphe  a 
broad  hyaline  zone.  Central  nodule  surrounded  (outside  the  sulcus)  by  a 
rounded  hyaline  zone.  Striae  very  robust  and  distant,  about  4  in  i  cdm., 
radiate  up  to  the  apices  of  the  valve.  Length,  9  to  13  cd.m. 
Marine.— Blankenbergfae  (very  rare).    England,  and  probably  on  all  the  coasts  of  the  North 

N.  longa  Greg.  (T.M.S.,  1856,  iv.,  p.  47,  pi  5,  f.  18,  sub.  Pinnu- 
laria) ;  Ad.  Schm.  Atl,  pi  47,  flg.  6*),  plate  25,  fig.  716. 

Valve  very  narrowly  lanceolate-subrhomboidal  with  subacute  apices. 
Raphe  surrounded  by  a  very  narrow  hjraline  zone.    Stri»  robust,  radiate  up  to 
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the  apex  of  the  valve,  4  or  5  in  i  cdro.,  leaving  a  small  hyaline  area  round 
the  central  nodule.    Length,  10  to  20  cdm.    Breadth,  about  1*5  cd.ro. 

Mariiie.~Eiiglmil(l,  SooCknd.  IreUuid,  Denmark,  Jutland. 


N.  Solaris  Greg.  (T.M.S.,  1856,  iv.,  p.  43,  pi.  5,  f.  xo»),  plate  25, 
fig.  717- 

Valve  elongate,  narrowly  lanceolate,  with  very  obtuse  apices.    Striae  14  to 
16  in  I  cdm.,  radiate  up  to  the  apices  of  the  valve,  resting  rather  distant  from 
the  raphe  and  leaving  a  considerable  hyaline  area  round  the  central  nodule. 
Length,  6  to  la  cdm.     Breadth,  i  to  1*5  cdm. 
Marine— England,  Scotland,  Ireland,  Denmark. 

N.  lanceolata  Kutz. !  (Bac,  p.  94,  pi.  30,  f.  48 ;  h.v.h.  Ati, 

pL  8,  f.  i6*;  T>-pe  No.  96),  plate  3,  fig.  139, 

Valve  lanceolate,  with  apices  gently  diminuate-rostrate ;  striae  shortened 

round  the  central  nodule,  radiate  up  to  the  apices  of  the  valve,  about  12  in 

I  cd.m.  in  the  middle  of  the  valve;  15  to  16  at  the  apices.    Length,  about 

3  to  5  cdm.    Breadth,  about  i  cdm. 

FVeth  water— Between  Loovain  and  Pftrck  (P.G.),  Ard.  Li^  (De  Wild.).   Throughout  Europe. 

forma  curta.  (H.V.H.  AtL,  pi.  7,  f.  17*),  plate  3,  fig.  140. 

Mixed  with  the  preceding. 

van  phyllepta.  (iV:  thyliipta  Kut%;  H.V.H.  All.,  pi.  8,  f.  40*; 
Type  No.  100),  plate  3,  ng.  141. 

Smaller  than  the  type  form,  with  striae  more  delicate  and  much  more 
compact,  about  18  in  i  cdm. 
Brackish  water— Blankenberghe. 

var.    arenaiia.    {N.   arenaria  Dank.,  H.V.H.  Atl.,  pi  8,  f.  18* ; 
Type  Na  97X  platc  3,  fig.  14a. 

Much  laiger  and  more  gradtially  attenuate  than  the  type  form.    About 
10  ttrie  in  i  cd.m. 

Marine— Not  yet  found  in  Belgium.    England  (Donkin),  Ireland  (O'Meara),  ScoUand. 

N.  Oastrum  (Ehr.)  Donk.  (Br.  Diat,  p.  29,  pi.  3,  f.  10; 

H.V.H.  AtL,  pL  8,  f.  9$,  a7  and  3a*),  plate  3,  fig.  134. 

Valve  broadly  elliptic  with  obtuse  apices,  broadly  rounded,  very  gently 
constricted-subrostrate.  Central  nodule  surrounded  by  a  hyaline  area,  rounded 
or  elongated  transversely.  Striae  surrounding  the  nodule,  alternately  lo^g  and 
shoft    Strise  finely  divided  transversely,  radiate  up  to  the  apex  of  the  valve. 
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8  to  10  in  I  cd.m.  in  the  large  forms,  12  to  14  in  the  small     Length,  2*5  to 
4'5  c.d.m.     Median  breadth,  1.25  to  175  c.d.m. 

Fresh  water.— .\ntwerp  and  probably  elsewhere     England  (Kitton).  Ireland  (Donk.  O'Meara). 
Scotland  (Greg). 

var.   Placentula.  (A^.  Piacentula  Ehr.,  H.V.H.  Atl.,  pi.  8,  f.  26  and 
28»).  plate  3,  fig.  135. 

Apices  somewhat    more    inflated,  striae  6   to  9  in   i    cd.m.,  those 
surrounding  the  central  nodule  not  alternately  long  and  short. 

Bmckish  water— Antwerp  (rather  common). 

N.  Anglica  Ralfs.  (in  Pritch.  inf.,  p.  900,  N.  tumida    W.  Sm, ; 
H.V.H.  Atl.,  pi.  8,  f.  29*  in  Type  No.  59),  plate  3,  fig.  136. 

Does  not  differ  essentially  from  the  preceding  species,   to  which  it  is 
closely  connected,  except  that  its  apices  are  rostrate-capitate.    Striae  10  to  12 
in  I  cd.m. 
Fresh  water— England,  Ireland. 

var.  subsalina  Grun.  (H.V.H.  Atl,  pi.  8,  f  31*),  plate  3,  fig.  137. 
Apices  rostrate,  scarcely  somewhat  capitate. 

N.  Crucifera  Grun.  See  this  form  after  N,  cancellata,  with  which  it 
is  closely  allied. 

N.  semen   Ehr.  (Verb.  Amer.,   1843,  pi-  IV-  "•»  f-  S;  W.  Sm., 
S.B.D.,  i.,  p.  50,  pi.  16,  f.  141*;    H.V.H.  Type  No.  98) ;  plate  25,  fig.  718. 

Very  variable  in  outline  and  size,  in  general  very  similar  to  N.  gastrum^ 
from  which  it  differs  in  possessing  an  oval-oblong  valve  with  apices  somewhat 
constricted,  very  obtuse.  Striae  reaching  throughout  to  the  raphe  and  central 
nodule ;  robust,  finely  divided  transversely,  all  radiate,  the  terminal  ones  very 
approximate  9  to  10  in  i  c.d.m.,  the  median,  very  distant,  about  5  in  i 
cdm.  I^ength,  5  to  7  cd.m.  Breadth,  at  the  median  portion,  2  to  2*5  cd.m. 
Fresh  water — Belgium  ?  probable.   England,  France,  Holland.     Found  in  many  fossil  deposits. 

N.  Capitata  £hr.  (inf.,  p.  185,  n.  240,  pi.  13,  f.  20*;  Schumann, 
1862-69,  f.  34») ;  plate  25,  fig.  719  a,b. 

Valve  small,  oblong,  inflected  in  the  median  portion,  abruptly  inflated  at 
the  apices,  which  are  rostrate  not  capitate.     Striae  distinctly  punctate,  radiate, 
5  to  7  in  I  cd.m.,  not  reaching  to  the  laphe,  and  leaving  a  rather  large 
hyaline  area  round  the  central  nodule.     Length,  2  to  4  cd.m. 
Frrsh  and  brackish  water. ^Throughout  Europe. 
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We  give  the  description  and  particulars  as  to  the  dispersion  of  N. 
capita  fa  according  to  the  authors.  We  reproduce  (fig.  7i9<i)  the  figure  which 
Ehrenberg  gives  of  his  form  in  the  "  Mikrogeologie  "  and  (fig.  719^)  that  of 
Schumann,  which  authors  refer  to  it,  although  it  is  absolutely  difierent. 

We  have  not  in  any  of  our  collections  a  form  referred  by  any  serious 
diatomist  to  N,  capitata  Efir,  We  therefore  only  insert  the  N,  capKata 
Ehr.  to  record  our  opinion  that  it  ought  to  be  erased  from  our  Catalogues, 
since  it  is  impossible  to  know  what  form  Ehrenberg  had  in  view. 

N.  dicephala  W.  Sm. !  (S.B.D.  L,  p.  53,  pi.  17,  f.  157 ;  h.v.h. 

Atl,  pi.  8,  f.  33  and  34*,  H.V.H.  in  Types  No.  43,  343,  382,  481) ;  plate  3, 
fig.  138. 

Valve  narrow,  linear,  with  apices  rostrate-capitate ;  striae  much  shortened 
round  the  central  nodule,  radiate  up  to  the  apices  of  the  valve,  and  about  9 
to  II  in  I  cd.m.     Length  2*5  to  4  c.d.m.     Breadth,  i  to  1*25  c.d.m. 

Only  differs  from  N,  Anglica  Ralfs  previously  described  by  the  linear  form 
of  the  valve. 

Fresh  water.— ArcL  Li^.  (De  Wild. ).— England,  Scotland,  Ireland. 

N.  apiculata  Breb. !  (Diat.  Cherb.,  f.  5*  non  W.  Sm.) ;  plate  25, 
fig.  720. 

Valve  narrowly  linear-lanceolate  with  rostrate  apices.  Strise  radiate,  very 
robust  9  or  10  in  i  ad.m.,  reaching  to  the  raphe  and  almost  touching  the 
central  nodule,  around  which  they  are  more  radiate  and  more  distant.  Girdle 
face  narrow,  constricted  at  the  median  portion  and  showing  the  striae  radiate. 
It  is  this  which  distinguishes  the  N,  apiculata  from  N,  canceliata^  of  which, 
in  other  respects,  it  has  all  the  appearance.  Length,  5  to  7  c.d.m.  Breadth, 
I  cd.m. 
Marine. —Englaad,  France.    Found  probably  on  other  shores  washed  by  the  North  Sea. 

N.  Kiitzingiana  H.L.  Sm. !  (Spec.  Typ.,  No.  287,  A.J.Q.M., 

1878.     JV.  arenicola  Grun.  !  1882  ;  Foss.  Diat,  pi  30,  f.  76-77*);  plate  25, 
fig.  721. 

Valve  linear-elliptic,  narrow,  very  gently  inflated  at  the  median  portion ; 
stritt  nuliate,  about  20  in  i  cdm.,  but  the  median  much  more  distant. 
Length  of  valve,  1-5  to  2  cdm.     Breadth,  0.5  cd.m. 
Marine. — France,  Englaod. 
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IV.  All  the  Stria  perpendicular  to  the  raphe. 
N.  directa  W.  Sm. !  (S.B.D.,  L,  p.  56,  pi.  18,  f.  172*;  sub 

Pinnularia  \  in  Type  No.  394) ;  plate  25,  fig.  722. 

Valve  linear-lanceolate,  infinitesimally  attenuate  up  to  the  acute  apices. 

Strie  about  7  in  i  cdm.,  exactly  perpendicular  to  the  raphe,  which  they 

almost  touch.    I^ength,  6  to  9  c.d.n). 

Marine.— England  (W.  Sm.  1).    Scotland  (W.  Arn.  !j.     Ireland  (O'Meara).    Thb  diatom  U 
not  oomiuon.  but  will  certainly  be  found  in  other  parts  of  the  North  Sea. 

var.  subtilis.  {Hnn.  subtilis  Greg.,  Clyde,  p.  488,  pi.  9,  t  19*) ;  plate 

More  rhomboidal  and  at  the  apices  more  acute  than  the  type  form  ;  9 
or  10  delicate  costae  in  i  cdm. 

Marine— Const  of  Scotland  (Larolash  Bay,  Greg.). 

N.  Northumbrica  Donk.  (Q.J.M.S.,  1861.,  i.,  n.s.,  p.  9.,  pi.  i., 

f.  5 ;  id.,  Brit  Diat,  p.  54,  pi.  8,  f.  i*  \  in  H.V.H.'s  Types  of  Syn.,  Nos.  13, 
116,  and  369) ;  plate  25,  fig.  726. 

Valves  narrowly  lanceolate,  with  apices  attenuate-acute.  Striae  about 
7  or  8  in  i  cd.m.,  very  delicate  and  perpendicular  to  the  raphe,  the  median 
somewhat  coarser  and  more  distant.  Central  nodule  opaque,  very  con- 
spicuous. Girdle  face  very  broad,  subquadrangulir,  somewhat  concave  hx>m 
the  sides  of  the  valve.  Length  of  valve,  about  5*5  to  6*5  cdm.  Breadth, 
somewhat  more  than  1  c.d.m. 
Marine. — England.  Ireland,  France. 

B.  Terminal  nodules  distant  from  the  apices  of  the  valve. 
I.  Valve  with  equal  sides. 

N.   superimposita  Ad.  Schm.  (Nordsee,  p.  90,  pi.  2,  f.  34*), 
plate  25,  fig.  724. 

Valve  lanceolate  or  sublanceolate,  with  apices  rounded,  more  or  less 
capitate,  with  longitudinal  median  portion  considerably  super-elevated,  in  such 
a  manner  a.s  to  simulate  a  second  smaller  valve  placed  on  the  lower.  Striae 
robust,  radiant,  shortened,  4  or  5  in  t  cdm.,  not  reaching  to  the  raphe,  and 
leaving  a  considerable  stauroform  hyaline  space  round  the  central  nodule. 
Length,  9*5  to  11-5  cdm. 
Marine.— North  Sea  (Hvidingsoe,  A.  Schm.). 
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N.  compressicauda  Ad.  Schm«  (Nordsce,  p.  91,  pL  2,  f.  35 ; 
Atl.,  pi  46,  f.  62*),  plate  25,  fig.  725. 

Valve  broadly  lanceolate  elongated,  with  apices  obtuse,  compressed ;  striae 
robust,  finely  divided  crosswise,  distant,  about  5  in  i  cd.m,  radiant  at  the 
median  portion  of  the  valve,  perpendicular  at  the  apices,  not  reaching  to  the 
raphe ;  those  in  the  middle  distant ;  central  nodule  surrounded  by  a  rounded 
hyaline  area.  Length,  11  to  12  cd.m.  Breadth,  2*25  c.d.m. 
Marine— Nonh  Sea  at  SiiXsv'ig  (Ad.  Schm.). 


2.  Valve  with  somewhat  eccentric  structure. 

N.   Cesatii   Rab.   (SUssw.  Diat,  p.    39,    pi.   6,  f.   %^—Cyntbeifaf 
H.V.H.  Atl,  pi  8  f.,  35  ♦ ;  in  Types  No.  47,  484,  etc.),  plate  3,  fig.  143. 

This  diatom,  which  is  perhaps  a  Cymbella,  has  very  narrowly  lanceolate 
valves  and  terminal  nodules,  considerably  distant  from  the  apices  of  the  valve. 

Fresh  water. — Berg.  (Delogiic),  England. 


N.  inacquilatera  Lag.  (Diat  Spitzb.,  1873,  p.  33,  pi  2,  f.  10  ♦— 

CymbcUa  subaqualis  W,  Sm,\  plate  25,  fig.  727. 

Valve  lanceolate,  narrow,  with  somewhat  unequal  margins,  apices  rostrate- 
capitate.  Transverse  striae  radiate,  rather  fine,  12  to  14  in  i  cd.m..  Length 
of  valve,  3  to  4  cdm.  Breadth,  about  75  to  i  c.d.m.  Girdle  &ce  with  straight 
margins,  not  inflated  at  the  median  portion. 

Fresh  water~Eng1an4  (Balfour  and  W.   Sm.).    Spitzbergen  (Lagerstedt).       Will  probabi/ 
be  found  elsew'here. 


III.  Didymse. 


A.    Valves  having  both  beads  and  costa. 


r 

I  Valves  fur- 
nished with 
robust  costae 

•^  throughout 
its  extent 


Intercostal 
beads  very 

small, 
difficult  to 

be  seen. 


(  Median  costee  reaching  up  to  the  mar- 
gin of  the  valve ;  two  rows  of  beads 
between  the  costse  .  H.  Qralno. 

Median  costse  not  reaching  up  to  the 
margin  of  the  valve ;  a  smgte  row  of 


beads  between  the  oostn  .  H.  Inttnnptft. 

Intercostal  beads  very  coarse  with  smaller  beads  interposed  V.  Btyrltfhlana 


L  Valves  with  costse  more  distant  at  the  constriction 
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A  A.   Valves  having  either  beads  or  irresolvable  costa. 


I.  Valvet  with  large  quadranfular  central  nodule  prolonged  into  horns  along 

the  raphe. 

a,  VALVES  REALLY  MONILIFORM  OR  APPARENTLY  SO  IN  CONSEQUENCE 
OF  THE  PRESENCE  OF  LONGITUDINAL  COSTiE. 


Valves 

distinctly 

monili- 

form. 


Valves 

robust, 

with 


sML 


Striation 

identical 

over  all  the 

valve  and 

not 

interrupted 

at  the 

median 

portion. 


Striation 

interrupted 

at  the 


portion. 


"  Valves  small,  v«ry  sli{(htly  con- 
stricted;  sulci  straight,  with 
beads  not  very  distinct  .  N.  dldjnuk 


Valves  very  large,  conspicuously 
constricted ;  sulci  dilated  near 
the  central  nodule,  with  very 
distinct  beads  .  .  H. 


Striation  interrupted  by  a  narrow 
band    .  .  H. 


Median  portion  of  the  valve 
hyaline,  with  some  isolated 
beads ;  beads  on  the  margin 
of  the  valve  conspicuously 
longer  than  the  others  .  N. 


WelartoglL 


Valves  small,  with  delicate  beads  .  H.  TadllaBa. 


aa.  VALVES  NOT  MONILIFORM,  WITH  COST^E  MORE  OR  LESS 
IRRESOLVABLE. 


(  CottaB  showing  fine  transverse  strice  in  oblique  light . 


Valves 

distinctly 

constricted 

at  the 

median 

portion. 


CottaB 
more  or 
less 
irre- 
solvable 
into 
coarse 
beads. 


"   Costae  not  /  Striae  robust,  6-8  in  i  c.d.m.      .  N. 

crossed  by  J 

longitudinal  )  Striae  fine,  approximate,  ii-ia 

suld.  V     in  I  ad.m.  .  y. 

'  A  longitudinal  sulcus  in  the 
middle  of  the  breadth  of  the 
•triae    .  .  M. 


Costae 
crossed  by    • 
longitudinal  ' 

suki. 


A  longitudinal  sulcus  following 
the  iiuurgins  of  the  valve        .  H.  raholBflta. 


Valves    linear  -  elliptic, 
not    constricted    or 
scarcely     constricted  . 
in  the  middle  «  M  ^ 
comtigua  (A,  Schm.) 
CL     .  ,  . 


^  Three  longitudinal  suld  .  ] 

Sulcus  surrounding  the  raphe,  very  broad  and 
tracing  the  outhne  of  the  central  nodule        .  Tar. 

Sulcus  narrower,  interrupted  round  the  central 
nodule  .....  ^ar. 


II.  VaWea  with  a  amaU  central  nodule,  atrise  only  preaent  at  the 
margin  of  the  valve   .  ,         .  .  h. 
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A .   Valve  furnished  with  robust  cosice. 
a.  Two  rows  of  tmall  beads  between  the  cost«e. 

N.  Crabro  Ehr.  (Mikr.,  pi  19,  f.  29.;  H.V.H.,  pi.  9,  f.x,  2*; 
Type  No.  lox),  plate  3,  fig.  144. 

Valve  sub-elliptic,  constricted  or  not  constricted  at  the  median  portion. 
Raphe  surrounded  by  a  narrow  hyaline  zone ;  central  nodule  square^  very 
lobust  Sulci  narrow,  very  approximate  to  raphe,  almost  straight,  slightly 
inflexed  in  the  middle  and  at  the  apices.  Costae  convergent  at  the  median 
portion,  radiate  at  the  apices,  about  3.5  to  4  in  i  cd.m.,  and  between  each 
of  which  are  found  two  rows  of  small  teads.     Length,  8  to  12  cd.m. 

Marine— Oitend  (Deby).    Blankenbergfae  (H.V.H.).      Ens^land  (Norm..  Stolt.).    Scotland, 
Ireland  (O'Me. ).    Probably  throughout  the  coasts  of  the  Noith  Sea. 

N.  Crabro  is  excessively  variable  and  all  the  forms  are  connected  by 
infinitesimal  transitions ;  Prof.  Cleve  also  considers,  as  simple  varieties  the 
numerous  forms  which  have  been  raised  by  authors  into  the  rank  of  sp^^cies. 

The  forms  which  we  give  (fig.  144)  consist  of  the  var.  Fanduta  {N. 
Pandura  Breb,^  N.  Crabro  Donk,)  on  the  right,  and  the  var.  muliicostata  (N. 
multUostata  Grun.,  N.  crabro  Ad.  Schm.)  on  the  left. 

a.a.  A  tingle  row  of  beada  visible  between  the  coatie. 

N.  intemipta  Kiitz.  (Bac,  p.  100,  pi.  29,  f.  93;  h.v.h.  Ad., 

pl.  9,  f.  7  and  8* ;  Type  No.  103) ;  plate  3,  fig.  I45« 

Valve  deeply  constricted,  with  suborbicular  lobes.  Raphe  surrounded  by 
a  rather  broad  hyaline  zone.  Sulci  more  distant  from  the  raphe,  almost 
straight  Costae  not  reaching  to  the  margin  of  the  valve  at  the  constricted 
portion,  about  4.5  in  i  cdm.,  straight  at  the  median  portion  of  each  lobe, 
convergent  at  the  median  portion  of  the  valves,  radiate  at  apices.  A  single 
row  of  beads,  visible  with  difficulty  between  the  costae.  Length,  7  to  8 
cd.m. 
Marine— Ostend  (Deby).    Antwerp  (Scheldt).    On  aU  the  shores  of  the  North  Sea. 

N.  Beyrichiana  Ad.  Schm.  (Ad.  Sm.  Atl.,  pi.  69,  f.  16  and 
17*);  plate  25,  fig.  7a8. 

Valve  elliptic,  with  apices  sutn^uneate,  obtuse,  constricted  at  the  median 
portion.    Central  nodule  lai^ge,  quadrangular.     Sulci  broad,  showing  a  row  of 
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small  beads  near  the  raphe.  Costs  very  robust,  scarcely  radiate,  4.5  to  5  in 
I  cdm.  Intercostal  intervals  showing  coarse  beads  intermixed  with  smaller 
beads.    Length  of  valve,  10  to  14  cd.m.     Breadth,  3  to  5  c.d.m. 

Marine — Scheldt,  between  Antwerp  and  the  sea  (H.V.H.)    Very  rare. 
This  fonn  has  been  again  reported  on  our  coasts,  and  belongs  to  warmer 
regions.     Possibly  it  may  have  been  brought  by  a  ship.     Prof.  Cleve  refers 
N,  Beyrichiana  to  N  gemmatula  Grun.^  of  which  it  should  be  only  a  variety. 

N.  splendida  Greg.  (T.m.s.,  1856,  iv.,  p.  44,  pL  5,  f.  14;  h.v.h. 

Atl,  pi.  9,  f.  4*  \  in  Type  No.  104),  plate  26,  fig.  729. 

Valve  elongate,  panduriform.    Striae  11  to  12  in  i  cd.m.,  formed  of  coarse 
beads,  separated  from  the  raphe  by  a  broad  sulcus,  either  smooth  or  furnished 
with  rudimentary  beads.     Central  nodule  quadrangular,  surrounded  by  4  or  5 
robust  costae.     Length,  12  to  15  c.d.m. 
Marine. — Scotland.    Ireland,  and  probably  elsewhere. 

van  Puella  Ad.  Schm.  (Schm.  Atl,  pi.  12,  f.  13*),  plate  25,  fig.  730. 

Valve  small,  narrow,  only  showing  2-3  rows  of  longitudinal  costae. 
Length,  6  to  10  c.d.m.     Breadth,  1*5  to  2*5  cd.m. 
Marine. — North  Sea. 

A  A.  Valve  either  furnished  with  beads  or  furnished  with  costoe. 
N.  bomboides  Ad.  Schm.  (n.s.  Diat,  p.  85,  pL  i,  f.  2 ;  H.V.H. 

Atl  Supp.,  f.  19* ;  in  Type  No.  74,  etc),  plate  3»  ^8-  146- 

Valve  elliptic,  gently  constricted  at  the  median  portion.  Raphe  surrounded 
by  a  narrow  hyaline  area.  Sulci  broad,  abruptly  dilated  at  the  median  portion. 
Stri«  straight  at  the  constricted  portion,  then  becoming  gradually  more  and 
more  radiate,  4  or  5  in  i  cd.m.,  formed  of  very  large  beads,  subquadrangular, 
and  almost  touching  one  another,  in  such  a  way  that  the  entire  surface  of  the 
valve  somewhat  resembles  the  paving  of  a  street  Length,  about  1 1  cd.m. 
Marine.~Potter's  day  at  Ostend  (Deby) ;  Blankenberghe  (H.V.H.) ;  Shores  of  the  North  Sea. 

N.  didyma  Ehr.    (Kutz.  Bac,  p.  100,  pi.  4,  f.  7 ;  H.V.H.  Atl., 

pL  9,  f.  5  and  6 ;  SuppL  f.  20  at  another  focus* ;  Type  No.  102),  plate  3, 

fig.  147- 

Small,  median  constriction  scarcely  pronounced;   sulci  straight.    Strie 
approximate,  about  8  in  t  cd.m.     Length,  about  5*5  c.d.m. 

Marine.— Antwerp  (Scheldt),  Ostend,  Blankenberghe ;  England  (Stolt.  Kitton,  Comber,  W. 
Sm. ,  Norm. ).    Rather  common  throughout  Europe. 
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N.  Wcissflogii  A.  Schm.  (Uber  N.  Weissflogii  and  N. 
GrundUri  in  GiebeFs  Zeitschr,  1873 ;  H.V.H.  Atl.  Suppl,  f.  21),  plate  3, 
fig.  148. 

This  beautiful  species,  very  similar  to  N,  didyma^  differs  from  it  essentially 
by  its  strange  constriction,  by  the  band  not  being  moniliform  in  the  middle  of 
the  valve  and  by  the  arrangement  of  the  beads  near  this  band,  and  of  which 
the  entirety  forms  a  St  Andrew's  Cross.  Striae  about  7  in  i  cdm.  Length 
about  4-5  to  s  cd.m. 
Marine. — Blankenbergfae ;  rather  rare. 


N.  Bombus  Ehr.  (Abh.,  1844;  H.V.H.  Atl.  Suppl,  f.  22»;in 
Type  No.  104),  plate  3,  fig.  149. 

Rather  large;  valve  deeply  constricted  with  subcordate  lobes;  raphe 
surrounded  by  a  broad  hyaline  zone,  with  sulci  showing  small  beads  in  irregu- 
larly curved  rows.  Striae  6  in  i  cdm.  with  coarse  beads;  those  on  the 
margin  of  the  valve  elongate  and  much  larger  than  the  others.  Median 
portion  of  the  valve  hyaline,  showing  only  some  large  isolated  beads.  Length, 
about  8  cd.m. 

Marine. —Blankenberghe  (rare).    Found  in  FVanoe,  England.  Scotland,  Ireland  and  Norway. 


N.  vacillans   Ad.   Schm.  (Atl.,  pi.  8,  f.  61 ;  h.v.h.  Atl, 

plate  9,  f.  9»),  plate  3,  fig.  150. 

Very  small,  valve  narrowly  elliptic,  gently  attenuate  at  the  median 
portion.  Central  nodule  large,  raphe  surrounded  by  a  narrow  hyaline 
zone.  Sulci  approximate  to  raphe,  almost  straight,  feebly  flexed  towards 
the  exterior  roimd  the  central  nodule.  Striae  finely  punctate  transversely, 
feebly  radiate,  about  16  in  i  c.d.m.  Girdle  face  constricted  in  the 
middle.  Length,  about  2  cdm. 
Marine.— Ostend  (H.V.H.) ;  very  rare. 

The  above  form  constitutes  N,  vacillans  forma  minuta.  The  true  type  is 
from  4  to  6  cd.m.  in  length. 

N.  COnstricta  Grun.  (Verh.,  i860,  p.  535,  pi.  3,  f.  18;  in  H.V.H. 
types  No.  103 ;  N.  musca  Donk,;  M,  Donktmi  Ad.  Schm.  Atl,  pL  12,  £  63*X 
plate  26,  fig.  731. 
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Valve  sub-elliptical,  feebly  constricted  at  the  median  portion ;  with  sub- 
cuneate  apices.     Central  nodule  lai^ge,  quadrangular.     Strise^   7  or  8  in 
I   cdm.,  resolvable  into  beads,  feebly  radiant.    Length,  6  to  15  cdm. 
Breadth  at  the  median  portion,  2  to  9*5  cd.m. 
Marine.— North  Sea  (England  1  Norwajr.) 

N.  Entomon  (Ehr.)  Ad.  Schm.  (Nordsee,  pi.  i,  f.  13*), 
plate  a6^  fig.  73a. 

Valve  elongated,  moderately  constricted  at  the  median  portion,  with 
tongue-shaped  sq^ments.  Strie  indistinctiy  resolvable,  6  to  8  in  i  cd.m., 
feebly  convergent  at  the  median  portion  of  the  valve,  radiant  at  the  apices, 
occupying  only  three-fifths  of  the  valve.  Sulci  very  broad,  showing  a  row  of 
scattered  beads.  Nodule  quadrangular,  very  large.  Length,  7  to  15  cdm. 
Breadth  of  segments,  3  to  4  cd.m. 
Marine.— North  Sea,  etc 

N.  incurvata  Greg.  (T.M.S.,  1856,  iv.,  p.  44,  pi.  5,  f.  14;  Ad. 

Schm.  Nordsee,  pL  2,  f.  6*),  plate  a6,  fig.  733. 

Resembles  the  preceding  species,  but  is  much  narrower,  more  elongated, 
with  finer  and  more  approximate  striae,  about  11-12  in  i  cdm. 

Marine.— North  Sea. 
May  this  not  be  a  form  of  the  preceding? 

N.  lineata  Donk.  (Brit.  Diat,  p.   8,  pL   i,  £  8;  Ad.  Schm. 
Nordsee,  pi.  i,  f.  17*),  plate  a6,  fig.  736. 

Valve  linear-elliptic,  somewhat  constricted  at  the  median  portion,  with 
rounded  apices.  Striae  irresolvable,  feebly  radiant,  9  to  10  in  i  cdm., 
crossed  in  the  middle  of  their  length  by  a  smooth  longitudinal  line,  parallel 
to  the  margins  of  the  valve.  Raphe  surrounded  by  a  broad  hyaline  area 
showing  one  or  two  rows  of  feebly  visible  puncta.  Central  nodule  laige, 
subquadrangular.  Length,  4  to  8  cdm.  Breadth,  2  to  3  cdm. 
Marine.— North  Sea  ( England  1  Scandinavia— Cleve). 

N.  subcincta  Ad  Schm.  (Ad.,  pL  13,  f.  41*),  plate  a6,  fig. 
737. 

Valve  feebly  constricted  at  the  median  portion,  with  apices  rounded,  some- 
times sub-cuneate;  strie  somewhat  radiant,  considerably  distant  from  the 
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raphe;  6  or  7  striae  in  i  cd.ra.,  indistinctly  resolvable  and  crossed  by  a  long 
smooth  sulcus,  approximate  to  the  margin  of  the  valve,  the  outline  of  which  it 
follows.  Central  nodule  large,  quadrangular.  Length,  6  to  9  cd.m.  Breadth, 
2-25  to  2-5  c.d.m. 

Marine.— North  Sea, 

N.  Chersonensis  Grun.  (Ad.  Schm.  Atl,  pi.  12,  f.  40*),  plate 
26,  fig,  73a 

Valve  par.duriform,  with  sub-cuneate  segments.  Stri«  8  to  13  in  i  cdm., 
more  or  less  resolvable,  continuing  in  the  sulci  and  approximate  to  the  raphe, 
feebly  radiant,  the  median  straight,  more  compact  than  the  others.  Stri« 
crossed  by  2  to  5  longitudinal  lines,  more  or  less  arcuate.  Central  nodule 
large,  quadrangular.  Length,  5-5  by  15  cd.m.  Breadth  of  s^^ents,  i  to  3 
c.d.m. 
Marine.— North  Sea,  ftc. 

N.  musca  Greg.  (Diat.  of  Clyde,  p.  7,  pi.  I,  f.  6*;  Ad.  Schm. 
Nordsee,  pi.  i,  f.  15*),  plate  26,  figs.  734  and  735. 

Valve  conspicuously  constricted  with  subtriangular  lobes,  apices  cuneate. 
Striae  feebly  radianc,  7  in  i  cd.m.,  occupying  only  a  moiety  of  the  valve,  and 
formed  usually  of  4  or  5  small  beads  arranged  in  two  rows,  separated  by  a 
longitudinal  sulcus.  Central  nodules  small,  elongated  Raphe  surrounded 
by  a  very  broad  hyaline  area,  dotted  here  and  there  with  the  rudiments  of 
beads.    Length,  5  to  6  cd.m.    Breadth,  about  2  cdm.  at  the  constriction. 

Marine.— Scotland.  Irdand,  Norway. 

N.  Eudoxia  A.  Schmidt.  (Atl.,  pi  8,  f.  39  and  40*),  plate  26, 
fig.  739. 

Valve  elliptic,  linear,  scarcely  if  at  all  constricted  at  the  median  portion, 
apices  obtuse,  rounded.  Central  nodule  laige,  quadrangular,  raphe  surrounded 
by  a  broad  sulcus,  showing  rudimentary  costae  or  a  line  of  beads.  Costs 
robust,  slightly  radiate,  6  in  i  cdm.  Length,  7  to  9  cd.m.  Breadth,  9*5 
cd.m. 
Marine— Maritime  Scheldt,  rare  (H.V.H.).    Ireland  (O'M.),  SiSbrng  (Ad.  Schm). 

N.  Eugenia  Ad.  Schm.  (Aa,  pL  8,  f.  44*)»  pl«te  a6,  fig.  74a 
Closely  allied  to  the  preceding,  from  which  it  differs  by  its  size,  often  TCiy 
small,  by  the  sulcus  surrounding  the  raphe,  which  is  quite  fsaooOk,  and  by  a 
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longitudinal  sulcus,  which  on  either  side  of  the  valve  interrupts  the  costae, 
towards  the  moiety  of  the  letigth.  Costae  robust,  about  5  or  6  in  i  cd.m. 
Breadth,  '6  to  9  cdm. 

Mariiie.~Rare :  Maritime  Scheldt ;  Bknkenbergbe. 

Prof.  Cleve  considers  the  two  preceding  forms  as  simply  varieties  of  N. 
amt^ua  Ad.  Schm,^  a  tjrpe  form  which  has  not  yet  been  found  on  our  coasts. 


IV.  Empties. 


r 


Valves 

liirnished 

withcostao. 


Valves  showing 

small  beads  between  • 

thecostse. 


Two  rows  of  f  ^*^     approximate     to 
small  beads    ' 
between  the 
oostae. 


raphe 


V.8iilittiU. 


No 

Valves 

beads  • 

oval, 

between 

rounded. 

the 

oostse. 

^Valves  %\n 

Sulcas  dividing  the  costse 
t     into  two  equal  paits      .  H. 


^  A  single  row  of  beads  between  the  costse   .  H. 

Costse  straight,  continued  .  .  H. 

Costre  more  or  less  interrupted,  sometimes 
formm^  thick  elongated  b?ads,    somc- 


ViOve 

nonilifonn, 

not  fiimisbed 

with  costse. 


times  simply  attenuate  hete  and  there 
ctly  eUiptic 
'  Nodule  very  elongate 


Nodule 


quadranffula 
or  rounded. 


lUr 


Sulci  abruptly  flexed  from  above  round  the 
central  nodule  .  V. 

Sulci  straight  or  flexed  from  below  near  the 
central  nodule  ;  valve  broadly  elliptic     .  H. 


OitMOMUl 

fuioa. 
raboxbiealarii. 

notebUli. 

advena. 

imoralls. 

tfUptioa. 

ooQlata. 


Valve  appearing  hyaline,  with  dry  objectives.  Striation  very  delicate,  monili- 
form,  only  becoming  visible  by  means  of  homogenous  objectives  of  wide 
aperture         ..........  V.  liyaUna. 


A.  Valve  furnished  with  coztce. 

N.  Smithii  Breb.  (in  W.  Sm.  S.B.D.,  it,  p.  92 ;  H.V.H.  All., 
pi.  9,  f.  12;  Supp.,  f.  23*;  Type  No.  104),  plate  4,  fig.  151a/. 

Valve  oblong  or  linear-elliptic,  sometimes  somewhat  constricted  in  the 
middle,  with  apices  broadly  rounded,  somewhat  subcuneate.  Central  nodule 
l^ig^  quadrangular ;  terminal  nodules  not  reaching  to  the  apex  of  the  valve ; 
raphe  surrounded  by  a  rather  broad  hyaline  zone.  Sulci  enlarged  in  the 
middle  of  the  valve,  diminishing  infinitesimally  cuneate  near  the  apices. 
Costs  feeble,  5  in  i  cd.m.,  separated  by  two  rows  of  small  beads.  Length, 
about  9  to  10  cdm. 

Marine. — ^Antwerp  (Scheldt),  Blankenberghe.    Througnout  the  North  Sea  coasts. 
This  Navicula  assumes  very  different  forms.    That  described  above  is  the 
one  most  frequently  found  at  Blankenberghe  and  Antwerp,  where  it  is  rare. 
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Much  more  frequently  found  is  an  elliptic  form  represented  in  H.V.H.'s  Atl. 
Supp.,  f.  23  (plate  4,  fig.  fSi^X  ^^^  which  constitutes  the  Z>.  Major  oi  Prof. 
Cleve.  The  most  essential  character  of  N.  SffUthii  is  the  double  row  of  beads 
found  between  the  costse. 

van  sestiva.  (A^.  astha  Donk.  in  H.V.H.'s  Type  of  Syn.,  No.  104). 

Differs  from  the  type  form  with  which  it  is  generally  accompanied  by 
its  more  r^ularly  elliptic  form  and  its  finer  striation. 

Marine.— <}ofists  of  England. 

var.  scutellum.  {N.  scuteilum  ffMeara,  in  H.V.H.'s  Atl..  pi.  9,  f. 
11),  plate  4,  fig.  152. 

Very  small ;  valve  suborbicular  elliptic ;  striae  about  8  in  i  cd.m.y 
perpendicular  to  the  raphe  at  the  median  portion^  then  becoming  more 
and  more  radiate.    Length,  about  3  c.d.m.    Breadth,  2*5  cdm. 

Marine.— Blankenbergfae  (H.V.H.,  very  rare).  Ireland  (O'M.). 

Observ.—ViYitn  I  drew  the  figure  in  the  Alias  I  did  not  possess  the 
excellent  homogenous  objectives  which  have  since  been  invented,  and  I 
was  consequently  unable  to  recognize  the  true  nature  of  the  striation.  Since 
then  I  have  found  that  there  exists  two  rows  of  excessively  delicate  beads 
between  the  striae,  and  consequently  I  refer  this  form,  which  appears  to  be 
the  aV.  scuteilum  of  OMeara^  to  N.  SmilhiL 


N.  nitescens  Greg.  (Diat.  of  Clyde,  p.  15,  pi.  i,  f.  16*), 
plate  a6,  fig.  747. 

Valve  elliptic-lanceolate,  with  apices  subobtuse.  Transverse  striae,  8  in 
I  cd.m,  cut  by  the  sulcus  almost  in  the  middle  of  their  length.  Inter- 
costal spaces  showing  two  rows  of  small  beads  well  marked  in  the  portion  of 
the  valve  exterior  to  the  sulcus ;  rudimentary  and  little  visible  in  the  internal 
portion.     Length,  5  to  8*5  cd.m.    Breadth,  2  to  3.5  c.d.m. 

Marine— and  also  found  in  the  stomachs  of  marine  animals.    Coasts  of  England,  Scotland, 
Norway,  eta 

N.  fusca  Oreg.  {N.  SmMu  var.  fiiua  Greg.  Diat  of  Clyde,  p. 
14,  pi  I,  f.  15;  H.V.H.  Atl.  Supp.,  f.  34*;  Type  No.  105),  plate  4, 
fig-  153. 

This  diatom  is  distinguished  from  N.  Smifhii  by  its  generally  somewhat 
smaller  size,  and  because  it  has  only  a  single  row  of  rather  laige  beads 
between  the  costae. 
Marine.— Blankenbergbe  (fare)— England,  Scotland,  Denmark. 
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Prof.  Clev^  distinguishes  the  foUowing  forms  in  N.fmsca  from  the  North 

Sea:— 

var.  norvegica  CL  (A^.  fitsfa  Ad.  Schm.  Ad.,  pL  7,  f.  2-3*),  plate 
aC,  fig.  741. 

Valve  broadly  elliptic ;  10  costte  and  10  longitudinal  puncta  in  1  cdm. 

var.  aubrectangularia  CL  (A^  Jusca  Ad.  Schni,  Atl.,  pi.  7,  f.  4*), 
plate  a6^  fig.  74a. 

Very  large,  subrectangular;  8*5  to  13  c.d.ni.  in  length  ;  8  costae  and  8 
longitudinal  puncta  in  i  cdm. 

var.  Gregorii  CL  (A^.  Smiihii^  var.  fuua  Greg.),  Diat  of  Clyde,  pL  9, 
f.  IS*),  plate  a6,  fig.  743. 

Elliptic,  subrectangular.     Length,  17   c.d.ro.;  7  costae  and  7  longi- 
tudinal puncta  in  i  cdm. 

var.  delicatula  Ad.  Schm.  (Atl.,  pL  7,  f.  7-8*),  plate  26,  fig.  744. 

Elliptic.    Length,  7  to  J3  c.d.m. ;  7  to  10  longitudinal  costae  and  10 
to  15  longitudinal  puncta  in  i  cdm. 

var.  tenuipunctata  CI.  {N.  fusca,  H.V.H.  in  Syn.  Suppl.,  f.  24*), 
plate  4,  fig.  153. 

6  to  9  costae  and  12  to  18  longitudinal  puncta  in  i  cdm. 

var.  hyperborea.  (N.  hyperbarta  Grun.,  Verb.,  i860,  \x  531.  pi  i,  t. 
i6*X  plate  a6,  fig.  745. 

Sulci  abruptly  curved  round  the  centml  nodule;  7  costae  in  i  c dm. 
Marine.— BohusUn  (S)»eden,  Gnin.)  Blankenberghe,  H.V.H. 

forma  exciaa.  (N.  exdsa  Ad.  Schm.^  Nordsee,  pi  2,  f.  9"^),  plate  a6, 
fig.  746. 
Valve  gently  constricted  at  the  median  portion ;  9  costae  in  i  c.d.m. 
Marine.— Noith  Sea. 


N.  suborbicularis  Greg.  (Diat  of  Clyde,  p,  15,  pi  1,  f.  17*; 

in  H.V.H.'s  Types,  No.  197),  plate  26,  fig.  748. 

Valve  small,  broadly  oval-sulx>rbicular.  Costae  robust,  6  in  i  c.d.m. ; 
terminated  by  a  large  bead,  not  showing  small  beads  in  the  intercostal  spaces, 
the  Central  nodule  large,  quadrangular,  elongated.  Sulci  very  attenuate  near 
central  nodule,  which  they  touch.     Length,  4  to  5*5  cd.m.     Breadth,  2*5  to 

3-5  cdm. 

Marine.— Blankenbeff  he  (H. V.  H. ).    England,  various  localities.    Norway. 

var.  coffeseformia  Ad.  Schm.  (Schm.  At!.,  pL  8,  f.  6*),  plate  a6, 
fig.  749. 

Smaller  and  much   more  delicate  in  all  its  parts.     Striae,  8  to  12 
in  I  cdm.,  feeble,  delicate.     Horns  of  nodule  scarcely  arcuate. 

Passes  into  the  type  by  every  gradation. 
Marine.— Noith  Sea. 
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N.  notabilis  Grev.  (T.m.s.,  1863,111,  p.  18,  pi.  i,  f.  9;  Sch.  Ad., 
pi.  8,  f.  46-47*).  plate  26,  fig.  750. 

Valve  oval-elliptic,  with  sulci  scarcely  attenuate  near  the  median  portion. 
Costje  robust,  10  in  1  c.d.m.,  not  showing  small  beads  in  the  intercostal 
sixices,  interrupted  by  two  broad  and  deep  depressions,  one  at  the  middle  of 
their  length,  the  other  between  their  npices  and  the  sulcus.  Marginal  costae 
in  addition  interrupted  by  one  or  two  narrow  sulci  in  a  manner  to  simulate 
beads.  Length,  3  cd.m.  Breadth,  about  2  c.dm. 
Marine— -Not  yet  found  in  Europe. 

van  expleta  Ad.  Schm.  (Nordsee,  p.  88,  pi.  2,  f.  11  ;  Atl,  pi.  8, 
f.  48-50*),  plate  26,  fig.  751. 

The  median  depression  of  the  cosfae  disappears,  and  these  are  trans- 
formed into  a  series  of  false  puncta  forming  longitudinal  lines  in  zig-zag. 

Marine— Maritime  Scheldt  (H.V.H.).     Hvidingsoe  (Ad.   Schm.).     English   Channel. 
ICstuary  of  Shannon,  Ireland 

The  form  found  in  the  Scheldt  is  less  oval  and  more  subquadrangular  than 
the  type  form  figured  by  Dr.  A.  Schmidt. 


N.  advena  Ad.  Schm.  (Atl.,  pi.  8,  f.  29* ;  h.v.h.^s  Types  No. 
197).  plate  26,  fig.  752. 

Valve  longly  linear-elliptic,  sometimes  somewhat  constricted  at  the  median 
portion.  Costje  9  in  i  c.d.m.,  delicate,  parallel,  continuing  into  the  sulci. 
Central  nodule  of  medium  size,  with  straight  horns,  approximate. 

North  Sea.— Scotland  (Cumbrae  !) 

var.  parca.  ^Ad.  Schm.  Atl.,  pi.  8,  f.  20,  21,  22*),  plate  26,  fig.  753. 
Smaller  and  more  delicate;  valve  longly  elliptic. 
Marine— North  S«x. 

A  A,  Valve  mofiiliform,  not  furnished  with  costce. 
N.  littoralis  Donk.  (Brit.  D.,  p.  5,  pi.  i,  f.  2 ;  h.v.h.  au.  Supp., 

f.  25*,  in  Type  No.  104),  plate  4,  fig.  154. 

Valve  oval.     Nodule  very  elongate.     Raphe  not  surrounded  by  a  hyaline 
area.     Sulci  completely  straight,  and  quite  approximate  ^to  the  raphe.    Striae 
14  in  I  cd.m.,  perpendicular  to  the  raphe  at  the  median  portion,  becoming 
more  and  more  radiate  near  the  apices.     Length,  about  4  to  5  c.d.m. 
Marine. — Blankenberghe  (very  rare),  England. 
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N.  OCUlata  Breb!  (in  Desm.  ed.,  1854,  No.  no;   H.V.H.  Atl., 
pi.  9,  f.  lo*),  plate  4,  fig.  155. 

Valve  linear-oblong,  with  broadly  rounded  apices.  Central  nodule  sub- 
quadrangular;  raphe  surrounded  by  a  narrow  hyaline  zone ;  sulci  approximate 
to  raphe,  straight,  gently  incurved  near  the  central  nodule ;  striae  finely  punc- 
tate, straight  at  the  median  portion,  then  becoming  little  by  little  radiate,  17 
in  I  cdm.  Length,  2  to  2*5  cd.m.  Breadth,  about  75  c.d.m. 
Fresh  water.— Brussels  (Botanical  Gardens,  Delogne),  France. 


N.  elliptica  Kiitz.  (Bac.  p.  98,  pi.  30,  f.  55 ;  h.v.h.  Atl.,  pi.  10, 

f.  lo* ;  Type  No.  107),  plate  4,  fig.  156  (first  figure). 

Valve  oval-elliptic  or  oblong-elliptic.  Raphe  robust,  surrounded  by  a  rather 
broad  hyaline  area,  abruptly  enlarged  round  the  central  nodule;  sulci  very 
approximate  to  the  raphe,  following  the  outline  of  the  hyaline  zone;  striae 
formed  of  coarse  puncta,  straight  at  the  middle  of  the  valve^  and  becoming 
little  by  little  radiate  near  the  apices,  1 1  in  i  cd.m.  Length,  25  to  3*5  c.d.m. 
Breadth,  1*3  to  I's  cd.m. 

Fresh  and  brackish  water.— Rather  common  throughout  Europe. 

var.  ovalis  Hilse,  plate  4,  fig.  156  (second  figure). 

Valve  elliptic;  central  nodule  very  large,  rounded;  striae  fine,  13  to  19 
in  I  c.d.m.,  formed  of  puncta  arranged  in  irregular  longitudinal  rows. 
Length,  35  to  4  cd.m.     Breadth,  2  to  25  c.d.m. 

var.  oblongella  Naeg.  (H.V.H.  Atl.,  pi.  10,  f.  12*,  in  Type  No. 
108),  plate  4,  fig.  157. 

Small,  very  elongate,  al>out  16  striae  in  i  c.d.m.  Length,  2  cd.m. 
Breadth,  -75  cd.m. 

var.  minima  (H.V.H.  Atl,  pi.  10,  f.  ii» ;  Nav,  PuelU  Ci,\  plate  4, 
fig.  158. 
Very  small,  being  little  more  than  i  cd.m.  in  length. 


N.  hyalina  Donk.  (Q.J.M.S.,  1861,  p.  10,  pi.  i,  f.  6 ;  Brit.  Diat., 
p.  5,  pi.  I,  f.  I ;  Ad.  Sch.  Atl.,  pi.  70,  f.  i-4»),  plate  26,  fig.  754. 

Valve  linear  elliptic,  with  obtuse  apices.  Raphe  placed  in  a  deep  sulcus, 
abruptly  attenuate  near  the  central  and  terminal  nodules.  Striae  excessively 
delicate,  20  in  i  cd.m.,  appearing  marginal  in  axial  illumination,  and  irregu- 
larly bordered  near  the  internal  margin  with  coarse  dots ;  between  these  dots 
and  the  median  sulcus  the  valve  is  depressed,  and  in  this  depression  the  striae 
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are  less  marked,  and  are  only  apparent  with  oblique  illumination.    Length, 

up  to  6  cdm.     Breadth,  3*5  cdm.     Valve  excessively  delicate,  apparently 

hyaline  under  the  best  dry  objectives. 

Marine. —Very  rare  ?   On  the  sands  at  the  coast  at  Cresswell  and  Boulnur  (England ;  Donkin). 
Curabrae  (Scotland,  Coll.  W.  Amott  in  CoU.,  H.V.H.). 

V.  Lyratse. 


Valve  with  coarse 
puncta. 


Valve    with    fine 

puncta;  sulci 
strongly  conver- 
gent 


'  Sulci  more  or  less  divergent,  equally  broad  through- 
out .V.  lorra. 

Sulci  straight  or  somewhat  convergent,  much  broodtd* 
at  their  median  portion  than  at  the  apices  .  V.  iptlTlaWTIi. 


Blank  spoce  surrounding  the  raphe,  with  median 
apices  clavate ..... 


V.  faroUMkta. 


Blank  space 
surrounding 

the  raphe, 
with  median 

apices  not 
clavate. 


'  Central  nodule  surrounded  by  a  nar- 
rowjhyaline  area ;  sulci  not  reaching 
to  the  apex  of  the  valve  .  .  If.  alnr^pta. 

Central  nodule  surrounded  fav  a 
broad  hyaline  area ;  sulci  reaching 
almost  to  the  apices  .  V.  pygniML 


A.  Stria  formed  of  coarse  granules. 
N.  Lyra  Ehr.  (Kutz.  Bac,  p.  94,  pi.  28,  f.  55;  h.v.h.  Ati., 

pL  10,  f.  1  and  2*;  Type  No.  110),  plate  4,  fig.  161. 

Valve  broadly  elliptic,  with  apices  often  somewhat  diminuate  subrostrate. 
Raphe  surrounded  by  a  narrow  hyaline  zone,  dilated  into  a  stauros  round  the 
central  nodule.  Striae  formed  of  coarse  puncta,  about  7  to  9  in  i  cd.m., 
more  and  more  radiate  from  the  median  portion,  and  interrupted  on  each  side 
of  the  laphe  by  a  sulcus,  the  bottom  of  which  is  generally  smooth,  but  where 
the  striae  continue  sometimes  more  feebly,  incurved  at  the  middle  where  it 
rejoins  the  stauroneiform  hyaline  s|:ace,  in  such  a  manner  that  the  enture 
smooth  spaces  have  the  appearance  of  a  lyre.  Length,  11  to  j  2  cd.m. 
Breadth,  about  5  cd.m. 
Mariiie.^BlaDkeDbergfae  (rare).    Found  on  all  the  North  Sea  coasu. 


N.  Spectabilis  Greg.  (Diat.  of  Clyde,  p.  9,  pi  i,  f.  lo*),  plate 

^7>  fi«-  757- 

Probably  only  a  form  of  the  preceding,  from  which  it  differs  essentially  in 

that  the  sulci  are  at  least  twice  as  broad,  and  are  finely  dotted. 

Marine.— Not  yet  found    in   Belgium.      Scotland,    Ireland,    France,   S5lsvif,   Cuxbafcn, 
Mantrmnd. 
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A  A .  Valves  with  finely  ptmctaU  stria. 

N.  abrupta  Greg.  {N.  Lyra  mt.  abrupta  Gre^,  Diat  of  Clyde, 
p.  14,  pL  I,  £  14;  H.V.H.  Atl.,  pi.  lOj  f.  4*;  in  Type  No.  104X  plate  4, 
fig.  162. 

Differs  from  the  preceding  by  the  valves  being  regularly  oval,  with  apices 
never  diminuate,  and  by  the  sulci  always  recurved  on  the  side  of  the  raphe, 
and  abruptly  terminated  at  a  certain  distance  from  the  apices.  Striae  about 
10  in  I  c.d.m.  in  my  specimen,  which  appears  to  be  smaller  than  usual.  The 
valve  appears  colourless  when  dry. 
Mariiie.~Very  rare.— Washing  of  mussels  (Debj.).    England,  Scotland,  Bahnsie. 

N.  forcipata  Grcv.  (Q.J.M.S.,  1859,  vii.,  p.  83,  pi.  6,  f.  10  and 
II ;  H.V.H.  Atl,  pi.  10,  f.  3 ;  in  Type  No.  104),  plate  4,  fig.  163. 

Differs  from  A'.  Lyra  by  its  smaller  size,  its  striae  approximate  and  finely 
granulate,  and  especially  by  the  clavate  enlargement  (which  is  characteristic) 
of  the  median  apices  of  the  raphe.     Striae  fine,  about  15  in  i  cd.m.     Valve 
brown  when  dly. 
Marine.— Rather  common.  Scheldt  at  Antwerp,  Blankenberghe.    England,  SkxHland,  France. 

N.  pygmaea  KiitZ.  (Spec  Alg.,  p.  77 ;  N.  minyhda  IK  Sm.  ; 
H.V.H.  AtL,  pi.  10,  f.  7*  in  Types  No.  9,  11,  77,  95,  99,  192,  etc.),  plate  4, 
fig.  164- 

Small,  valve  narrowly  elliptic.  Raphe  surrounded  by  a  hyaline  zone, 
narrow,  very  much  enlarged  quite  round  the  central  nodule.  Slrix  very  fine, 
about  26  in  i  c.d.m.,  becoming  gradually  radiate  from  the  middle  of  the  valve, 
interrupted  on  each  side  of  the  raphe  by  a  sulcus  strongly  incurved  at  the 
median  portion,  and  of  which  the  apices  rejoin  the  raphe  somewhat  before 
reaching  the  apex  of  the  valve,  length,  2*25  to  45  cdm.  Breadth,  i  to 
1*25  cdm. 

Brackish  v^-ater.— Antwerp.  Blankenberghe ;  England  (Kitton).  France. 
Fresh  water.— Louvain  (P.G.). 

VI.  Hennedyeae. 

Margins  of  valve  with  coarse  bcids ;  sulci  with  coarse  scattered  beads       .  If.  Itnitazta. 

Margins  of  valve  with  conrse  beads ;  sulci  finely  dotted,  showing  in  the 

middle  an  arc  formed  by  rows  of  5  to  6  coarse  beads    .  .  V .  BandllaiUL 

^  Margins  of  valve  with  fine  beads  ;  sulci  smooth  or  finely  dotted  .  V.  Hilllltdji. 
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N.  praetexta  Ehr.  (Acid.,  Berlin,  1840,  p.  20;  H.V.H.  Atl., 
pi.  9,  f.  13*),  plate  4,  fig.  159- 

Valve  broadly  elliptic.  Raphe  surrounded  by  a  very  narrow  hyaline 
zone,  enlarged  in  the  form  of  a  stauros  near  the  central  nodule.  Normal 
striation  in  the  form  of  two  bands,  one  at  the  margin  of  the  valve,  the  other 
running  the  length  of  the  raphe  formed  of  coarse  granules  with  an 
intermediate  space  occupied  by  a  broad  depression,  the  bottom  of  which 
is  irregularly  granulated ;  normal  striae,  straight  in  the  middle  of  the  valve, 
then  gradually  radiate  6  or  7  in  i  c.d.m.  Girdle  face  quadrangular,  oblong, 
deeply  constricted  at  the  central  nodule,  girdle  face  showing  six  longitudinal 
lines  of  fine  granules,  of  which  the  four  interior  are  arranged  in  pairs. 
Length,  7  to  9  c.d.m.     Breadth,  5*5  cd.m. 

Marine.— Bhnkcnbcrgho.  Scheldt  at  Antwerp  (niro).      Sootlund,    England,   Ireland  (O'Me.). 
Fnincc,  Denmark,  Holland. 


N.  Hennedyi  W.  Sm.  (s.b.d.,  ii.,  p.  93;  h.v.h.  ah.,  pi.  9, 

f.  14 ;  Type  No.  109),  plate  4,  fig.  160. 

Valve  oval ;  raphe  surrounded  by  a  very  narrow  hyaline  zone,  enlarged 
into  a  stauros  near  the  central  nodule ;  striae  finely  granular  10  in  i  cdm., 
gradually  radiate  from  the  middle  of  the  valve,  interrupted  on  each  side  by  a 
crescent-shaped  depression,  the  bottom  of  which  is  smooth  or  very  finely 
dotted.     Length,  about  6  to  7  cd.m.     Breadth,  about  4  cd.m. 

Marine. --Very  rare.     Blankenberghe.     England,  Scotland.  Ireland,  and  on  all  the  North  Sea 
coasts. 

var.  clavata  (A',  clavata  Greg.,  T.M.S.,  1856,  iv.,  p.  46,  H.V.H. 
Atl.,  pi.  5,  f.  17). 

Differs  from  the  type  form  by  the  apices  gently  subrostrate,  and  by  the 
depression,  which  is  very  narrow. 

Marino.— Blankenberghe ;  very  rare.     England,  Scotland,  Ireland. 

var.  nebulosa  {N,  nebuhsa  Greg,,  Diat.  of  Clyde,  p.  68,  pi.  1,  f.  8 ; 
Ad.Schm.  Atl,  pi.  3,  f.  14*),  plate  27,  fig.  755. 

Differs  froni  the  type  form  by  less  obtuse  apices,  finer  striae  (12-14  in 
I  c.d.m.),  which  only  occupy  a  narrow  marginal  band  right  round  the 
valve.     Length,  6  to  9  cd.m. 

Marine.— Not  yet  found  in  Belgium,  where  however  it  will  be.  Scotland  (Greg.),  Ire- 
land (O'M.),  Sdlsvig  (A.  Schm.).  Marstrand  (H.V.H.). 


N.  Sandriana  Grun.  (in  Wien.  Verh.,  1863,  P-  »53>  pi- 13,  f.  s*)> 
plate  27,  fig.  756. 
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Differs  essentially  f]x>in  N,  Hennedyi  in  the  fact  that  the  sulci  are  finely 
dotted,  and  presenting  in  the  middle  a  longitudinal  arc  formed  by  rows  of  5 
or  6  coarse  beads.  The  valve  is  also  larger  and  more  broadly  rounded  than 
in  A^.  Hiniudyi\  the  striae  are  marginal,  and  those  near  the  raphe  more  distant 
(10  in  I  c.d.m.X  and  formed  of  coarser  beads.  Length,  about  10  c.dm. 
Breadth,  6  cdm. 

Marine.— Scheldt  and  Blankenberghe(H.V.H.):  Bahusee  (Lagerst.);  St.  Brieuc  (France)  and 
Sdlsvig  (A.  Schm);  Ireland  (O'M.).— Fhis  diatom,  one  of  the  most  beautiful  forms  of  the 
North  Sea,  is  not  excessi\'ely  rare. 


VII,  Asperse. 

Hyaline  space  forming  a  band  with  cuneate  apices,  girdle  face  with  almost 
straight  margins ;  angles  very  rounded  .  H.  ajptra. 

Hj aline  space  rounded,  not  cuneate ;  girdle  face  with  concave  margins, 
angles  not  rounded  .  H.  depiUdra. 


N.  aspcra  Ghr.  {Stauroptera  aspera  Ehr,^  Amer.,  p.  134,  pi.  i,  I., 
f.  12,  etc  ;  Stauroneis  pulchelia  W,  Sm,  ;  H.V.H.  Atl.,  pi.  10,  f.  13,  and  Supp., 
f.  27*  ;  in  Type  No.  loi,  etc.),  plate  4,  fig.  165. 

Valve  linear-lanceolate  or  elliptic-lanceolate,  with  apices  obtuse  or  subacute. 

Raphe  surrounded  by  a  narrow  hyaline  zone,  dilated  into  a  hyaline  cuneate 

band,  not  reaching  the  margins  of  the  valve,  round  the  central  nodule,  which 

is  round,  very  large,  but  visible  with  difficulty.    Valve  apparently  covered  with 

coarse  puncta,  but  which  with  the  best  objectives  are  found  to  be  very  fine 

striae,  interrupted  in  their  length,  finely  divided  transversely,  regularly  radiate 

up  to  the  apex  of  the  valve,  9  to  10  in  i  cd.m.     Girdle  face  broad,  elongate, 

with  apices  truncate,  rounded  and  in  the  median  portion  constricted.    Length, 

10  to  18  cd.m.     Breadth,  about  2*5  c.dm. 

Marine. — Antwerp  (very  rare),  Blankenbcrghe,  Ostend.     England,  Scotland,  and  probably  on 
all  the  North  Sea  Coasts. 


N.  Clepsydra  Donk.  (Q.j.M.s.,  1861, 1,  n.s.,  p.  8,  pi.  i,  f.  3*), 
plate  27,  fig.  759. 

Difiers  from  tjie  preceding  species  by  finer  striae,  10  to  12  in  i  c.d.m.,  by 
the  circular  hyaline  space  which  surrounds  the  central  nodule,  and  by  the 
girdle  face  being  much  more  deeply  constricted  at  the  median  portion. 
Marine. — Sand  of  seashore.    England,  Scotland  ;  France. 
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My  group,  Aspera,  corresponds  with  the  genus  Tracfynns  of  Ttoi.  Clere, 
a  genus  which  appears  to  me  to  be  well  founded,  but  I  have  not  provisionally 
admitted  it  here,  in  order  not  to  interfere  too  much  with  the  order  adopted  in 
the  Synopsis. 

VIII.  Stauroneideae. 


Stauroneiform 
appearance 
caused  by  a 

hyaline  space. 


Stauroneiform 

appearance, 

caused  by  more 

distant  median 

L  striae. 


Hyaline  space 

narrow, 
striae  radiate. 


Apices  capitate;  puncta  interrupted 
here  and  there  .  H. 

Apices  not  capitate ;  stauroneiform 
space  showing  an  isolated  bead  .  H. 

Hyaline  space  excessively  broad  ;   valve  linear-elliptic ; 
t     striae  perpendicular  to  the  raphe  .  .  H. 

Valve  lanceolate,  neither  rostrate  nor  undulate  .  H. 

Valve  tri-undulate,  with  apices  apiculate-rostrate  .  H.  intagia. 

Valve  linear-subelliptic  .  H. 


A .  Stauroneiform  appearance  caused  by  a  kya/ine  space. 

tL»  Hyaline  space  narrow,  valve  with  radiate  8tri«. 
♦  PUNCTA  FORMING  IRREGULAR  LONGITUDINAL  LINES. 

N,  Tuscula  Ghr.  (S/auroneis  punctata  Kuiz.^  Baa,  p.  io6,  pi.  21, 
f.  9. ;  H.V.H.  AU.,  pi.  10,  f.  14;  Type  No.  iii),  plate  4,  fig.  166. 

Valves  elliptic,  with  apices  strongly  rostrate-capitate.  Raphe  surrounded 
by  a  nanow  hyaline  zone,  dilated  round  the  central  nodule  into  a  pseudo- 
stauros  irregularly  subdivided.  Striae  7  or  8  in  i  c.d.m.,  becoming  radiate 
from  the  middle  of  the  valve,  finely  divided  transversely  and  with  frequent 
interruptions,  the  entirety  forming  irregular  longitudinal  lines.  Length,  about 
8  c.d.m.     Breadth,  2*5  cd.m. 

FVesh  and  brackish  water.— Antwerp  (H.V.H.)  Orval  (Del)    England  (Wm.  Sm.  and  W. 
Amott).  and  probably  elsewhere. 

*♦   PUNCTA  NOT  FORMING  LONGITUDINAL  LINES. 

N.  mutica  KutZ.  !  {Staunmeis  CohnU  Hihe\  H.V.H.  Atl.,  pL  10, 
f.  17*;  Type  No.  113),  plate  4,  fig.  167. 

Valve  elliptic  or  elliptic-lanceolate.  Raphe  surrounded  by  a  narrow 
hyaline  zone^  which,  round  the  central  nodule,  is  dilated  into  a  ps^do- 
stauros,  on  one  of  the  sides  of  which  a  coarse  isolated  bead  is  seen.  Striae 
radiate  with  well  marked  puncta,  15  to  18  in  i  cd.m.  Length,  1  to  a  c.d.m. 
Breadth,  about  7  cdm. 

Brackish  water.— Piles  in  the  Scfaddt  at  Antirerp.    Ostend,  etc,    England  (Kittoo,  NomMui)* 
Irdand  (O'M.)  and  proNbly  throughout  Europe. 
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var.  Goeppertiana.  (H.V.H.  Atl,  pi  10,  f.  18,  Type  No.  114), 
plate  4,  fig.  168. 

Valve  regularly  lanceolate. 
Ladceo,  near  BruneU  (Del). 

var.  undulata.  (H.V.H.  Ail,  pi.  10,  f.   2or.,  in  Type  No.    148), 
plate  4,  fig.  169. 
Margins  feebly  undulate. 
Not  yet  foacd  in  Belgium. 

var.    quinquenodis    (H.V.H.   Atl,  pi    10,  f.  21,  in  Type  No. 
146),  plate  4,  fig.  170. 

Valve  showing  three  strong  inflations  on  each  side. 
GroenendaeI(Dd.). 

var.    ventricosa.    (H.V.H..   pi    4,    f.    1^.,   Stauronns    venirUoxa 
Kulz,\  plate  4,  fig.  171. 

Valve  with  apices  rostrate<apitate. 
Not  3ret  found  in  Belgium. 

a  a.  Hjraline  space  very  broad,  vahre  with  ttri«  perpendicular  to  the  raphe. 

N.  Pinnularia  Cleve.  (Sv.  och  Norsk  d.,  1868,  p.  224,  pi  4,  f.  1-2* ; 

N.  quadratarea  Ad,  Schm,\  plate  27,  fig.  758. — See  under  (I)  Pinnularise, 
page  167. 

A  A.  Siauraneifonn  appearance  caused  by  the  median  stria  being 
distant  from  one  another. 

N.   Crucicula  (W.   Sm.).     {Stautroneis   IV.  Sm.,  S.B.D.,  L,  p.  60, 
pi  19,  f.  192  ;  H.V.H.,  pi  10,  f.  15* ;  Type  No.  112),  plate  4,  fig.  17a. 

Valve  broadly  lanceolate  or  lanceolate-elliptic,  with  apices  obtuse,  some- 
what constricted ;  striae  almost  touching  ths  raphe,  slightly  shortened  near  the 
central  nodule.  Median  striae  straight,  more  robust  and  more  distant,  and 
producing,  under  insufficient  magnification,  the  appearance  of  a  stauros ;  the 
others  about  16  or  17  in  i  cd.m.,  fine,  compact,  delicately  punctate^  more  and 
more  radiate  as  they  are  distant  from  the  median.  Length,  about  4*5  cd.nu 
Breadth,  1*5  cd.m. 
Bmddsh  water.— Antwerp  (Scheldt),  Blankenbergfae.    England,  Irdand,  Denmark. 

var.  protracta  Grun.  (Arct  D.,  p.  35,  pi.  2,  f.  38;  H.V.H.  Atl. 
Supp.,  f.  27*;  in  Type  No.  99),  plate  4,  fig.  173. 

Valve  linear  lanceolate,  with  apices  broadly  rostrate.    Striae  18  to  ai 
in  I  cd.m.    Length,  2*25  to  3*5  cdm. 

Brackish  water.—Austntweel  near  Antwerp(H.V.H.).  Ard.  Li^e.  (De  Wild.).  Cheshire. 
England. 


208  NAVICULA. 

N.  Integra  W.  Sm.  (S.B.D.,  ii.,  p.  96 ;  H.V.H.  Atl.,  pL  u,  f.  22*  ; 
in  Type  No.  55),  plate  4,  fig.  174. 

Valve  lanceolate  elliptic,  margins  with  3-7  undulations,  apices  abruptly 

rostrate-apiculate.     Raphe  surrounded  by  a  narrow  hyaline   zone;  median 

striae  straight,  distant,  producing  a  pseudo-stauros  under  low  magnification, 

then  radiate,  23  in  i  cd.m.    length,  about  3  cd.m.    Breadth,  about  i  cd.m. 

Slightly  brackish  water.— Antwerp,  Blankenberghe.    EIngland,  Scotland,  Ireland,  Holstein. 

This  may  possibly  be,  according  to  Grunow  (Arc.  Diat,  p.  36),  only  a 
simpleVariety  of  N,  crucictda^  which  is  a  protean  form  analogous  to  N,  mutica. 


N  subinflata  Grun.  (in  cieve  Vega,  p.  470,  pi,  37,  f.  50*), 
plate  27,  fig.  760. 

Valve  linear,  more  or  less  elliptic,  somewhat  inflated  at  the  median  portion 
with  obtuse,  rounded  apices.  Striae  almost  perpendicular  to  raphe,  19  in 
I  cd.m. ;  the  two  or  three  central  ones  somewhat  shortened  and  very  distant. 
Girdle  face  rectangular  with  connecting  zone  showing  fine  longitudinal  lines. 
Length  of  valve,  2*5  to  4  c.d.m.  Breadth,  8  mill  d.m. 
Marine. — Norway,  Grip ;  Cape  Wankerema. 

var.  elliptica.  -Valve  more  elliptic  (Adriatic,  Cleve  and  Moll  Diat. 
No.  210). 

IX.  Palpebrales. 

Valve  with  hyaline  zone  very  elongate,  lanceolate V.  palpelnralit. 

N.  palpebralis  Breb.  (in  w.  Sm.,  s,b.d.,  i.,  p.  50,  Supp.  pi.  31, 

f.  273 ;  H.V.H.  Atl,  pi.  II,  f.  9* ;  Type  No.  116),  plate  4,  fig.  175. 

Valve  broadly  elliptic-lanceolate,  with  apices  acute,  slightly  mucronate ; 
striae  radiate,  rather  robust,  not  punctate,  marginal,  leaving  round  the  raphe  a 
broad  hyaline  space,  lanceolate  in  form.  Striae  vigorous,  about  10  in  i  c.dm. 
Breadth,  4*5  to  5  cdm.    Length,  7-5  c.d.m. 

Marine.— Ostend,  Blankenberghe  (H.V.H.).    Mouth  of  the  Scheldt  (Thomson).    On  all  the 
North  Sea  Coasts. 

var.  obtusa  (H.V.H.  Atl.,  pi.  11,  f.  8*),  plate  4,  fig.  176. 
Apices  somewhat  constricted,  v^xy  obtuse. 
Marine. — Blankenberghe. 
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var.  angulosa.   (/V.  angulosa  Greg.,  H.V.H.  Atl.,  pi  11,  f.  lo*; 
in  Type  No.  1 16),  plate  4,  fig.  177. 
Hyaline  area  vcr>'  small,  angular. 

Marine.— Scheldt  at  Antwerp ;  Blankenberghe.    England  (Donkin),  Scotland  (Gregor>), 
Ireland  (O'M.). 

var.  minor  Grua  (H.V.H.  Atl.,  pi.  11,  f.  ii*),  plate  4,  fig.  178. 

Much  smaller  than  the  type  form,  scarcely  2-5  cdm.  in  length,  lo  or 
II  striae  in  i  c.d.m. 
Marine. — Ostend. 

var.   Barklavana  Greg.  ?  (A^  Barklayana  ,Greg,  1  H.V.H.  Atl., 
pi.  II,  f.  12*),  plate  4,  fig,  179. 
Valve  with  margins  almost  straight,  abruptly  attenuate. 
Marine. — Blankenberglie. 

var.  semiplena.  {Pinnuiaria  semiphna  Grev,), 

Valve  linear-elliptic,  narrow,  very  elongate.     Marginal  striae  vigorous, 
10  in  I  cd.m.     length,  about  8  cdm.     Breadth,  about  2  c.d.m. 

Marine.— Blankenberghe  (H.V.H.).    Coasts  of  Scotland  (Gregory),  and  probably  else 
where. 

Observ. — The  striae  of  N.  pulpebralis  in  my  plates  have  erroneously  been 
drawn  punctate,  and  so  described  in  my  Synopsis.  In  1882  I  fell  into  the 
same  error  as  my  predecessors — W.  Smith,  Grunow,  etc.  Recent  study,  with 
the  aid  of  better  objectives,  has  proved  to  me  that  they  are  in  reality 
irresolvabie  eosia, 

X.   Abbreviatae. 

Valve  with  considerable  hyaline  space,  rounded,  /  ^*"*  delicate,  feebly  radiate        .  H.  Hwvli. 

abruptly  diminuate  .  I  o*  •       w    .  ^        1       j-  .  w 

'  \.Stn8erobu.st,  strongly  radiate      .  If. 


N.   brevis   Greg.  (Diat.  of  Clyde,  p.  6,  pi  i,  f.  4;  H.V.H.  Atl, 
pi  II,  f.  19*),  plate  4,  fig.  180, 

Valve  elliptic,  with  apices  diminuate-rostrate,  rostrum  very  broad.    Raphe 

surrounded  by  a  rather  broad  hyaline  zone,  dilating  round  the  central  nodule 

into  a  considerable  hyaline  space,  rounded,  abruptly  diminuate.    Striae  radiate, 

finely  punctate,  14  in  i  cd.m. 

Marine.— Washing  of  mussels  (Deby).    Very  rare  form.    England,  Scotland  (Greg.),  Finmark, 
Bahusie. 

var.  elliptica  (H.V.H.  Atl,  pi.  11,  f.  18*;  -  C  brevis  var. 
vexans  CL),  plate  4,  fig.  181. 

This  form,  with  rounded  apices,  not  diminuate-rostrate^  is  much 
commoner  than  the  type  form.  It  is  found  in  brackish  water^  but  has 
not  yet  been  found  in  Belgium. 

p 
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N.  elegans  W.Sm.  (S.B.D.,  L,  p.  49,  pi.  16,  f.  i37»),  plate  27, 
flg.  76Z. 

Valve  lanceolate,  with  apices  diminuate,  sub-acute.  Central  nodule  sur- 
rounded by  a  considerable  hyaline  area.  Striae  not  reaching  to  the  raphe, 
radiate,  undulate;  apparently  costiform,  very  vigorous,  6  or  7  in  i  cd.m. 
Length,  7  to  11  cd.m.    Breadth,  3  to  3*5  c.d.m. 

Bniddsli  water.— Not  yet  found  in  Bdj^um.     Rather  common  in  Enn^d.     Marstrand ! 
(Sweden). 

XI.  Perstriatae. 


^■3 

f 

■5 

I 


r 


Median 
striflB 
alter- 
natdy 

long  and 
short 


Valve  large,  dliptic, 

ovau,  or 

subquadimngolar. 


Apices  dongate,  ros- 
trate .  V. 

Apices  very  gently 
diminoate,  not  ros- 
trate .  V. 


..  Valve  small,  suborbiculate 


M.9tmMUaam. 


Striae  Valves 

not  with 

alter- 
natdy    -^    puncta. 
kyng  and 
short. 


Apices 
somewhat 
rostrate. 


Valve  with  rounded 
hyaline  spice        .  V. 

Valve  with  narrow 
elongated  pseudo- 
stauros  .  .  V. 


Apices  sub-acute 


Valve 
regularly 
^ptic 


'  Scattered  puncta  in 
centre  of  valve      .  V, 

Striae    with    distant 
puncta   .  .  V. 


Vahre  with  fine  puncta,  valve  regularly  elliptic  •  V. 
Apices  produced,  rostrate .  •  .  V. 

Valve  having  two  lunate  suld  near  the  central  nodule  .  V. 


/.  Valve  withoui  lunaie  sulci  near  the  central  nodule. 

a.  Apices  not  produced  roatrate. 

a'.  MEDIAN  STRLE  ALTERNATELY  LONG  AND  SHORT. 


N.  humerosa  Breb.  (in  w.Sm.,  S.B.D.,  ii.,  p.  93;  ilv.h.  Ati., 

pL  II,  f.  ao*;  Type  No,  117),  plate  4,  fig.  i&. 

Valve  linear-elliptic,  with  apices  somewhat  abraptly  constricted,  attenuate. 
Raphe  surrounded  by  a  narrow  hyaline  zone,  somewhat  dilated  transversely 
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round  the  central  nodule.  Strbe  distinctly  granultr,  radiate,  the  median  ones 
of  unequal  length,  rather  distant,  the  others  veiy  compact,  about  9  in  i  c.d.m. 
Length,  5  to  7  cdm.    Breadth,  3*5  to  3  cd.m. 

Marine.— Blankenbcrgfae  (H.V.H. ;  P.  PMit).    Great  Britmin  (oomroon),  and  probably  or.  all 
Hbt  North  Sea  shores. 

This  species,  says  Donkln  (Brit  D.),  is  very  variable  in  size  and  outline. 
The  dry  valve  is  colourless. 


N.  latissima  Greg.    (T.M.S.,  1856,  iv.,  p.  40,  pL  5,  f.  4; 

Ad  Schm.  Ad,  pL  6,  f.  7*),  plate  ay,  fig.  762. 

Differs  from  the  preceding  by  its  larger  size,  its  more  rounded  form,  and 
its  apices  very  slightly  diminuate«  not  rostrate.    Length,  10  cd.m.    Breadth, 
5-5  cd.m. 
Maijne.— Scheldt ;  Blankenberghe  (H.V.H.).  England,  Scotland,  Denmark.  Flnmark,  Sweden. 

N.  scutelloides  W.  Sm.  (QJ.m.s.,  1856,  iv.,  p.  4,  pL  i,  f.  15*), 
plate  ay,  fig.  763. 

Valve  smally  suborbicular.    Stris  moniliform,  stroujgly  radiate,  very  distant, 
7  or  8  in  I  cdm.,  reaching  to  the  raphe. 
Fresh  water.— Not  yet  found  in  Belghmi.    England,  Scotland,  Irdand,  Bahnsie; 

oaf,  MEDIAN  STRLE  NOT  ALTERNATELY  LONG  AND  SHORT. 

^.  VALVB  Wrra  OOAtSB  PUNCTA. 

N.  granulata  Brcb.  Ms.  (H.V.H.  AtL,  pi.  n,  f.  15*;  in  Types 
Nos.  74,  94,  116,  339,  369,  523,  549,  sso),  plate  4,  fig.  183. 

Valve  broad,  elliptic  or  linear  eUiptic,  with  median  portion  sometimes  slightly 

conctricted,  apices  abruptly  attenuate,  shortly  rostrate.    Raphe  surrounded  by 

a  narrow  hyaline  zone,  enlaiged  transversely  round  the  central  nodule.    Stris 

radiate,  8  in  i  cdjn.,  composed  of  veiy  coarse  puncta.    Diy  valve  of  a  puiple 

blue  colour.    Lengthi  6  to  9  cdm.    Breadth,  a '5  to  4*5  cdm. 

Marine.— Ostend,  Blankenbergfae.    England,  Scotland,  Irdand,  F^rmnoe. 

var.  maculosa.  (A.  maculosa  Dcnk.^  Br.  Diat.,  p.  25,  pi.  5,  f.  i*\ 
plate  ay,  fig.  767. 

Valve  linear-elliptic,  narrow;  apices  narrowly  rostrate.     Length,  6*5 
cdm.    Breadth,  2  cdm. 

Marine.— England  (Donk.),  nsnally  in  oompany  wiUi  N.  kmumtm. 
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N.  Scandinavica(Lag.)  Ad.  Schm.  (sub  ^/^t^r^Tfi^ixinSailtv. 

Bohuslan,  p.  47  ;  Ad.  Schm.  Nordsee,  pi.  i,  f.  29*),  plate  27,  fig.  764. 

Valve  lanceolate,  with  apices  produced-subrostrate.    Striae  radiant,  reaching 
to  the  raphe,  about  10  to  11-5  in  i  cd.m.,  with  strong  puncta,  shortened  near 
the  central  nodule,  where  they  leave  a  stauroneiform  space,  narrow,  elongate. 
Length,  6-5  to  10-5  c.d.m.      Breadth,  3  to  3*5  c.d.m. 
Marine.  — Bahusie  ( Lag. ).    North  Sea  (Ad.  Schm. ). 

Note. — Most  authors  have  confounded  this  species  with  N,  lacustris  Greg. 
According  to  authentic  specimens  of  Gregory  in  our  possession,  A^.  lacustris  is 
a  form  almost  typical  of  N.  Placentula  Ehr.  (Syn.,  pL  8,  f.  28). 

N.  Baileyana  Grun.  (in  Ad.  Schm.  Atl,  pi  6,  f.  26*;  N.granu- 
lata  Bail  nee  Breb.\  plate  27,  fig.  765. 

Valve  elliptic  or  elliptic  oval ;  striae  strongly  granular,  about  8  in  i  cdm. 
with  approximate  granules  at  the  margin  of  the  valve,  but  becoming  scattered 
as  they  approach  the  raphe.  Raphe  sometimes  enlarged  and  accompanied 
by  a  hyaline  area,  equally  enlarged  on  each  side  of  the  valve.  Central 
nodule  elongated,  surrounded  by  a  stauroneiform  hyaline  area,  more  or 
less  elongate,  narrow.    Length,  5  to  8  cdm.    Breadth,  25  to  3*5  cd.m. 

Marine.— North  Sea  (Hvidingsoe.  Ad.  Schm. ;  Bahusie  CI.). 

N.  fraudulenta  Ad.  Schm.  (in  Atl,  pi.  70,  f.  6o»),  plate  27, 
fig.  766. 

Valve  regularly  elliptic;  striae  not  reaching  to  the  raphe,  10  in  1  cd.m. 
at  the  middle  of  the  valve,  somewhat  radiant,  formed  of  rather  strong 
granules,  distant,  leaving  a  small  hyaline  area  round  the  central  nodule. 
Length,  about  3  c.d.m.    Breadth,  almost  2  cd.m. 
Marine.— North  Sea  (Saisvig,  Ad.  Schm.). 

N.  marina  Ralfs.  (in  Pritch.  inf.,  p.  903;  h.v.h.  AtL,  pL  n, 

f.  16*;  Type  No.  118),  plate  4,  fig.  184. 

Valve  broadly  oval,  with  sub-acute  apices.     Raphe  surrounded  by  a 

narrow  irregular  hyaline  zone,  somewhat  enlarged  round  the  central  nodule. 

Striae  radiate,  10  or  11  in  i  cdm.,  formed  of  very  coarse  puncta.    Length, 

6  to  7  cdm.    Breadth,  2*5  to  3*5  cd.m. 

Marine?  (Brackish  water,  according  to  Donkin).— Very  rare ;  Washings  of  inasiels  (Deby).^ 
England,  Ireland,  France 
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i.  VALVB  WITH  FINE  PUNCTA. 


N.  Scutum  Schumann.  ?  (Preuss.  D.,  p.  188,  f.  45 ;  h.v.h. 

Atl.,  pL  II,  f.  14*),  plate  4,  fig.  185. 

Valve  narrowly  elliptic,  with  apices  not  attenuate.     Raphe  surrounded 
by  a  hyaline  zone  rather  broad,  irregular,  enlarged  round  the  central  nodule. 
Terminal  nodules  robust    Striae  feebly  radiate,  finely  granular,  16  in  i  c.d.m. 
Length,  3  cd.m.    Breadth,  1  cd.m. 
Fresh  water. ^Vaj  rare  ?  Manage  (P.G.),  Prussia,  Spitxbergeo. 

a«.  Apices  produced  rostrate. 

N.  pusilla  W.  Sm. !  (S.B.D.  i.,  p.  52,  pi.  17,  f.  145;  h.v.h. 

Atl.,  pi.  II,  f.  17*;  Type  No.  119),  plate  4,  fig.  186. 

Valve  varying  from  broadly  oval  to  elliptic-lanceolate,  with  apices  produced 
rostrate,  rostrum  truncate.  Raphe  surrounded  by  a  small  hyaline  zone  enlarged 
round  the  central  nodule ;  striae  distinctly  granular,  the  median  often  of 
unequal  length,  distant,  about  10  in  i  c.d.m.,  the  following  ones  more 
compact,  less  robust  about  14  in  i  c.d.m.,  radiate.  Length,  3*5  to  4*5  c.d.m. 
Breadth,  about  2  cdm. 
Brackish  water. — ^Antwerp,  England,  Ireland,  Denmark. 

//.  Vc^ve  having  two  lunate  sulci  near  the  central  nodule. 

N.  Schumanniana  Grun.  {M  Trochus  {Ehr)  n  ?  Schumann 
Preus.  D.,  p.  189,  pi.  2,  f.  52;  H.V.H.  Atl,  pi.  11,  f.  21*  -  Coloneis  CI ), 
plate  4,  fig.  187. 

Valve  narrowly  elliptic,  with  median  portion  strongly  infkted;  raphe 
surrounded  by  a  feeble  hyaline  zone,  conspicuously  enlarged  round  the 
central  nodule,  and  showing  there,  on  each  side  of  the  nodule,  in  the 
longitudinal  direction,  a  deep  lunate  sulcus ;  striae  radiate,  about  16  or  17  in 
I  cdm.  Length,  about  3  cdm.  Breadth  at  the  median  inflation,  i  cd.m. 
Fresh  mater.— Rare.    Antwerp  (P.G.),  Brussels  (Delogne). 

XII.  Johnsoniefle. 

N.  Johnsonii  (W.  Sm.)!  (PinnulaHa  Johmonii  W.  Sm.,  S.B.D., 
ii  P-  58,  pi.  19,  f.  179;  H.V.H.  Atl.  Supp.,  f.  28»),  plate  4,  fig.  188. 
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Valve  very  elongate,  linear,  gently  inflated  at  the  median  portion  and  at  the 
apices;  raphe  not  surrounded  by  a  hyaline  area;  longitudinal  and  transverse 

striae  delicate,  cutting  one  another  at  right  angles,  equally  distant,  about  3o  in 
I  cd.m.    Length,  13  to  14  cdm.    Breadth  at  the  median  portion,  i  c.d.nu 

Brackish  water.— Not  yet  found  in  Belgium.    England,  Ireland,  France. 

var.  Belgica  H.V.H.  (H.V.H.  Ad  Supp.,  f.  29*^  plate  4,  fig.  189. 

Much  smaller  than  the  type  form  and  with  very  pronounced  inflations. 
24  striae  in  i  c.d.m.  Length,  6  to  7  c.d.m.  Breadth  at  the  central 
inflation,  075  cd.m. 

Brackish  water.— Ostend  (Charles  Petit). 

XIII.  Crassinerves. 

Valve  lanceolate,  with  apices  not  rostiate-capiute  .  V.  oospldalai 

Valve  with  apices  rostrato-subcapitate  ...  V. 

(.  Valve  rostrate-subcapitate,  showing  transverse  thickenings 


N.   CUSpidata    KiitZ.  (Bac.,  p.  94,  pi  n,  f.  24  and  37;  H.V.H. 
Atl.,  pi.  12,  f.  4*X  pJ«te  4,  fig.  190. 

Valve  broadly  lanceolate,  with  apices  gently  inflated,  not  rostrate ;  trans- 
verse striae  gently  radiate,  almost  perpendicular  to  raphe,  fine,  reaching 
almost  to  the  raphe,  14  in  i  cdm.    Longitudinal  striae  fine  and  more 
compact    Length,  about  9  cd.m.    Breadth,  2*3  c.d.m. 
Fresh  water.^Common  throagh6nt  Europe. 

var.  halophila  Grun.  (H.V.H.  AtL  Supp.,  f.  30*;  in  Type  No.  12), 
plate  4,  fig.  191. 

Narrow,  very  small:  about  5  cdm.;  striae  delicate,  about  16  in  i 
cdm.,  radiate  near  the  median  portion,  convergent  at  apices. 

Brackish  water.— Blankenber^^e. 

N.  ambigua  Ehn  (Amer.,  1843,  p.  129,  pL  IL  2,  f.  9;  H.V.R 

AtL,  pi.  12,  f.  s* ;  Type  No.  121),  plate  4,  fig.  19a. 

Difiers  from  the  preceding,  of  which  it  is  probably  only  a  variety,  by  its 
smaller  size,  and  its  apices  which  are  rostrate-capitate.    Length,  6  to  7  cdm. 
Breadth,  1*5  cdm. 
Fresh  water.— Common  throui^iout  Europe. 

forma  craticula.  (H.V.R  AU.,  pL  12,  f.  6* ;  Type  Na  122),  plate 
4,  fig.  Z93. 
Valve  showing  transverse  thickenings. 
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Tliere  is  shewn  in  fig.  193,  on  the  right  mmety  of  the  specimen,  the 
fine  strifle  which  only  exist  on  the  surface  of  the  valve,  and  on  the  left 
robust  striae,  strongly  radiate,  which  are  found  in  a  deeper  layer,  probably 
on  the  interior  sarkot  of  the  valve. 

Miaed  with  the  type  ibrm,  but  nre.    Loinai]iaiidMaiMife(P.  G.). 

^(ffe. — ^The  forms  above  described  were  included  by  my  late  excellent 
friend  Mr.  de  Br^bisson  in  his  genus  Van  Heurckia.  The  examination  which 
I  have  made  with  better  objectives  than  those  in  existence  at  the  time  de 
Br^bisson  published  his  Work,  has  convinced  me  that  the  rscphe  is  simple,  and 
that  therefore  these  f(mns  cannot  be  included  in  the  said  genus. 


XIII  ^.  PutiformeB. 

N.  fusiformis  Grun.  (m.mj.,  1877,  xviii.,  p.  178,  pi.  195,  f.  u*), 
plate  27,  fig.  768. 

Valve  narrowly  lanceolate,  infinitesimally  attenuate  up  to  acute  apices. 
Transverse  striae^  33  in  i  c.d.m.    Longitudinal  striae,  36  in  1  cdm.     Raphe 
thick,  very  distinct,  central  nodule  indistinct    Length,  1 1  to  15  c.d.m. 
Marine.— Hitherto  ooly  found  in  Hondumt. 

var.    ottrearia  (GaiU.)    H.V.H.    (N.  fusiftrrmis   vcr.    ostrearia 
Crun.  in  H.V.H.  Syn.,  pi.  14,  f.  33*^  pl^te  27,  fig,  769. 

Valve  small;  transverse  striae,  36  in  i  c.d.m.,  excessively  delicate, 
scarcely  visible.    Length,  6*25  to  7*25  c.d.m.    Breadth,  6  to  7  mill  d.m. 
Marine.— North  Sea.    Sweden  and  probabi  j  otlier  placet. 

This  form  lives  in  oyster  beds  and  colours  the  oysters  green. 

By  the  side  of  N.  fusiformis  are  placed  two  forms  not  very  well  known, 
which  Prof.  Cleve  includes  in  his  group  NamcultE  EntoMa  and  which  are 
distinguished  from  the  Fusiformes  by  their  lanceolate  axial  area.  They 
are  :— 


N.  inoraata  Grun.  (Arc,  Diat,  p.  124,  pi.  3»  t  56*),  plate  27, 
fig.  770. 

Valve  fusiform,  convex.  Striae  delicate,  almost  parallel,  19  to  21  at  the 
middle  of  the  valve,  23  or  24  in  i  cd.m.  at  the  apices,  leaving  a  longitudinal 
area,  narrow,  lanceolate,  and  appearing  to  be  crossed  by  two  longitudinal 
lines,  which  however  are  illusory.  Length,  S  to  9  cdm.  Breadth,  about  i 
cd.m. 
Marine.— Engliih  Channel    Fliimark.    Bahusie. 
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N.   fusoides   Grun.  (Arc.  Diat,  p.  46,  without  figure). 

Valve  narrow,  linear-lanceolate,  with  apices  more  or  less  obtuse.  Axial 
area  narrow.  Striae,  21  to  25  in  i  c.d.m.,  gently  radiant,  crossed  by  two  true 
longitudinal  lines.     Length,  5  to  12  cd.m.     Breadth,  7  to  12  mill.  d.m. 

Marine. — Bahusie  (Grun.). 


\ 


XIV.   Sculpteae. 

Valve  with  apices  rostrate,  no  median  depression  forming  a  pseudo-stauros  V.  MDlpte. 

Valve  with  apices  rostrate-capitate,  with  median  depression  simulating  a 

pseudo-stauros  .  V.  ipliMropllonL 


N.  SCulpta  Ehr.  (Mikr.,  pi.  X.  i,  f.  5;  H.V.H.  Atl,  pi.  12,  f.  1*; 
Type  No.  123),  plate  4,  fig.  194. 

Valve  elliptic,  with  tapering  apices^  then  longly  rostrate,  rostrum  obtuse. 
Raphe  surrounded  by  a  considerable  hyaline  zone.  Striae  feebly  radiate,  15  to 
16  in  I  c.d.m.,  formed  of  coarse  puncta,  interrupted  near  the  raphe  by  a  broad 
depression  of  the  valve  in  such  a  manner  as  to  leave  against  it  only  a  single 
row  of  granules.  The  depression  also  continues — but  not  so  deep — near  one 
of  the  margins  of  the  valve  in  the  form  of  a  unilateral,  indistinct,  pseudo- 
stauros.     length,  7  to  8  c.d.m.     Breadth,  2*5  c.d.m. 

Fresh  and  brackish  water.— Rare.     Parck  near  Lx>uvain  (P.G.),  Blankenbergfae.     England, 
Ireland,  France,  Norway. 

N.  sphaerophora  Kiitz.  (Bac.  p.  95,  pi.  4,  f.  17;  h.v.h.  au., 

pi.  12,  f.  2  nnd  3* ;  Type  No.  124),  plate  4,  fig.  195. 

Valve  elliptic-lanceolate,  with  apices  rostrate-capitate.  Raphe  surrounded 
by  a  considerable  hyaline  area.  Striae,  16  in  i  c.d.m.,  gently  radiate,  granular, 
interrupted  by  narrow  longitudinal  depressions  and  by  a  broad  transverse 
depression,  forming  a  very  conspicuous  pseudo-stauros.  Length,  5*5  to  8 
cd.m.  Breadth,  175  to  2  c.d.m. 
Fresh  water.— Not  very  common.    Antwerp.    Brussels  (Delogne).    Found  throughout  Europe. 

Probably  only  a  variety  of  the  preceding. 

XV.  Seriantese. 

^  Valve  lanceolate,  sometimes  subrhomboidal,  with  subacute  apices  .  V.  MClailf . 

^    Valve  lanceolate,  narrow,  with  apices  rostrate-capitate  .  V.  Odlif. 

.  Valve  cruciform  ,  .  .  .  .  H.  fttOiik 
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N.  Serians  Brcb.  (in  Klitz.  Bac.,  p.  9a,  pi.  30,  f.  23  ;  H.V.H.  Atl, 
pi.  12,  f.  7* ;  in  Type  No.  125),  plate  4,  fig.  196. 

Valve  lanceolate.    Raphe  surrounded  by  a  rather  broad  hyaline  zone, 

somewhat  dilated  round  the  central  nodule,  which  is  coarse  and  round.     Striae 

fine,  about  24  in  i  cd.m.,  feebly  radiate,  formed  of  elongate  beads  which,  by 

being  arranged  at  some  distance  apart,  appear  like  irregular  longitudinal  lines. 

Length,  6  to  8  cd.m.    Breadth,  1*5  cd.m. 

Bomr  pools.— Rare.  Calmpthout  (Deby) ;  Tdte  de  Flaodre  at  Antwerp  (H.V.H.) ;  Ard.  Li^. 
(De  Wild.).     England.  Scotland,  Ireland,  France. 

van  brachysira.  {N.  brack)  sira  Brcb,,  H.V.H.  Ail.  Supp.,  f.  126*; 
Types  Nos.  126  and  127),  plate  4,  fig.  197. 

Valve  subrhomboidal,  with  subacute  apices. 
Fresh  water.— Comimont,  Bouillon  (Del). 

N.  CXilis  Grun.  (in  H.V.H.  Atl.,  pi.  12,  f.  n  and  12*;  Type  No. 
128),  plate  4,  fig.  198. 

Valve  lanceolate,  narrow,  with  apices  rostrate-capitate.     Striation,  both  in 
structure  and  direction,  analogous  to  that  of  N,  seriansy  to  which  it  is  allied  by 
infinitesimal  gradation  (see  H.V.H.  Atl.,  pi.  12,  f.  10);  about  30  striae  in  i 
cd.m.     Length,  23  to  3  cd.m.     Breadth,  about  0*5  cd.m. 
Fresh  water.— Ard.  Uvig.  (De  Wild.).    Ireland. 

N.  follis  Ehr.  (inf.,  1838,  p.  179;  Mikr.,  pi.  XVI.  I,  f.  14;  Donk. 
Br.  D.,  p.  44,  pi.  6,  £  15*;  in  Type  No.  274),  plate  27,  fig.  771. 

Valve  small,  cruciform,  with  costse  incurved  and  gently  inflated,  apices 
obtuse.  Puncta  forming  uninti  rrupted  lines  in  zig-zag  in  axial  illumination, 
but  reduced  in  oblique  illumination  to  fine  strix,  radiate,  irregularly  punctate, 
about  25  in  i  cd.m.  Raphe  thick,  central  nodule  elongate,  surrounded  by  a 
rhomboidal  hyaline  space.  Length,  about  4  cd.m.  Breadth  at  central 
inflation,  2  cd.m. 

Fresh  water.— Rare.  Near  HeiRham,  Norfolk  (Kitten).  Loch.  Kinnord  (Davidson).  Loch 
Oich,  fossil  deposit  (Donkin).  Loch  Canmor,  Scotland  (Coll.  Weissfl.  !)  Frico,  nr.  Christiansund, 
Norway  (Coll.  W.  Arnott !). 

XVI.   Formosae. 

'  Strae  everywhere  marginal  .  H.  finmOML 


'  Zone  feebly  dilated  (  Valve  narrowly  elliptic  .  H.  Ulramioa. 

round  the  central 


Strise  not 
marginal. 


'{ 


nodule.  ( Valve  oval,  elliptic  .  H.  latlasoilla. 

Zone  venr  dilated    '  Dilatation  in  form  of  rounded  area  .  H.  ]>eniuigna. 


/Dil 
round  the  central   <  p^| 


"^u  J  Dilatation  very   considerable,    sub- 

noauje.  \      quadrangular  .  .  H.  amphUtWBft 
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N.  formosa  Greg.  (T.M.S.,  1856,  p.  42;  h.v.h.  au^  pL  u, 

f.  2* ;  in  Type  No,  105  «  Cahneis  formosa  ♦wr.  Holmiensis  CL\  plate  5, 
fig.  199. 

Valve  linear,  elliptic,  with  apices  somewhat  attenuate  obtuse.  Raphe  sur- 
rounded by  a  broad  hyaline  zone,  elliptic  lanceolate ;  terminal  nodules  robust, 
central  nodule  lateral.  Marginal  striae  robust,  finely  divided  transversely, 
somewhat  radiate,  crossed  by  a  narrow  sulcus  rather  distant  from  the  nuurgins, 
about  10  in  i  c.d.m.    Length,  about  14  cdm.     Breadth,  about  3  cd.m. 

Marine  and  brackish  water.— Scheldt  at  Antwerp.    England,  Scotland,  Ireland,  Denmark, 
Bahusie. 


N,  Liburnica  Grun.  ovien.  Verh.,  i860,  p.  547,  pi.  i,  £  25; 

H.V.H.  Atl,  pi.  II,  f.  3*;  Type  Na  133  »  CaL  formosa  CL),  plate  5, 
fig.  aoz. 

Differs  from  the  preceding  by  its  subacute  apices,  its  smaller  size,  narrow 
hyaline  zone,  and  its  more  approximate  striae  (12  in  i  cdm.).  Length,  9  to 
10  cd.m.    Breadth,  2  cdm. 

Marine.— Blankenbfrghe(H.V.H.).    Ireland  (O'M.).    Yarmouth,  England  (Kitton). 


N.  latiuSCUla  KiltZ.  (Bac,  p.  93,  pi.  5,  f.  1 1 :  iV:  paiula  fV.  Sm./ 
S.B.D.  i.,  p.  49,  pL  16,  f.  182 ;  H.V.H.  Atl.,  Supp.  pi.,  pL  B.,  f.  29** ;  Type 
906),  plate  5»  fig.  300. 

Valve  broadly  oblong  or  elliptic  lanceolate  with  apices  obtuse,  rounded. 
Striae  finely  punctate,  14  in  i  c.d.m.,  not  reaching  to  the  n^[)he,  scarcely 
radiate ;  raphe  surrounded  by  a  hyaline  area  inflated  at  the  central  nodule, 
which  is  elongated,  somewhat  arcuate.  Length,  about  15  cdm.  Breadth, 
about  3  cdm. 
Fresh  and  bfackish  water.^Antwerp,  T^  de  Flandre  (H.V.H. ).    Found  througfaout  Europe. 


N.  permagna  Bailey.  (Smithson.  Contrib.,  1S50,  Bail  Micros. 
Observ.  in  Georgia,  S.  Carolina  and  Florida,  p.  40,  pL  2,  f.  28,  38 ;  T.M.S., 
1866,  vL,  as.,  p.  127,  pL  12,  f.  18-21 ;  H.V.H.  Atl^  pL  11,  f.  i*;  Type  No. 
134),  plate  5,  fig.  aoa. 

Valve  broadly  lanceolate,  with  subacute  apices.  Central  nodule  lateral, 
terminal  nodules  robust  Raphe  suiroimded  by  a  broad  hyaline  zone  dilated 
into  a  round  area  at  the  median  portion.    Stris  fine,  about  12  in  i  cd.m.. 
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ladiate,  finely  divided  transversely  and  interrupted  near  the  margin  of  the 
valve  by  a  rather  broad  depression,  of  which  the  margins  have  the  appearance 
of  double  sulcus.    Length,  about  14  cdm.    Breadth,  4  cd.m. 

Brackiih  water. ~Rare,  Antwerp  (H.V.H-V  The  type  form  does  not  appear  to  have  yet  been 
found  in  any  other  part  of  Europe.  TYit  forma  parva  has  been  found  at  Sohleswig,  and  a  var.  by 
Kitton  at  Breydon,  Norfolk,  England. 


N.  amphisbsena  Bory.  (Encyclop.  Method.,  1824;  h.v.h. 
Atl,  pL  II,  f.  7*;  Type  No.  130),  plate  5,  fig.  203. 

Valve  broadly  elliptic,  with  apices  strongly  rostrate  capitate.  Central 
nodule  lateral,  terminal  nodules  robust  Raphe  surrounded  by  a  considerable 
hyaline  zone,  dilated  in  the  middle  of  the  valve  into  a  broad  space  lanceolate- 
subquadrangular.  Striae  radiate,  about  14  in  i  c.d.m.,  finely  divided  trans- 
versely, interrupted  by  a  rather  broad  submarginal  sulcus.  Length  6  to  7 
cdm.    Breadth,  2*25  cd.m. 

Fresh  or  somewhat  brackish  water.— Antwerp,  &a    Throughout  Europe. 

var.  subsalina.  (H.V.H.  Atl.,  pi.  11,  £  6»;  Type  No.  131),  plate 
5,  fig,  204. 

Apices  gently  acuminate,  not  rostrate  capitate. 
Brackish  water.— Banks  of  the  Scheldt  at  Antwerp.    England. 

forma  major.  (H.V.H.  AtL,  pi.  11,  f.  4*),  plate  5,  fig,  205. 

Much  larger,  valve  lanceolate,  infinitesimally  attenuate  as  far  as  the 
apices,  which  are  very  gently  acuminate.  Length,  10  cdm.  Breadth, 
about  3  c.d.m. 

Braddsh  water.— Scheldt  at  Antwerp. 

var.  Fcnzlii.  (H.V.H.  All.,  pi.  11,  f.  s»),  plate  5,  fig  ao6. 
Valve  broader,  with  apices  scarcely  acuminate. 

XVII.  Limosae. 

(  No  pseudo  stauros,  valve  with  three  well  marked  inflations  .  H.  Ilmoia 

Valve  with  three  inflations  sUghtly  marked  .  H. 


A  pteudo  stauros " 

(  Valve  linear,  without  inflations  .  V.  fimttnalla. 


N.  limosa  KutZ.(Bac,  p.  loi;  h.v.h.  AU.,  pi.   12,  f.  18*;  Type 
No.  135  :  Calonds  Siiicula  (EAr.)  CI) ;  plate  5,  fig.  207, 

Valve  narrow,  linear,  with  three  undulations,  equal,  feeble,  with  rounded 
apices.  Raphe  surrounded  by  a  lanceolate  hyaline  zone,  somei^hat  enlarged 
at  the  median  portion.    Central  nodule  somewhat  lateral;  terminal  nodules 
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robust  Strias  1 6  or  17  in  i  cd.nti.,  somewhat  convergent  at  the  median 
portion,  feebly  radiate  at  the  apices,  crossed  by  a  narrow  sulcus  approximate 
to  the  margins  of  the  valve,  the  outlines  of  which  it  follows.  Length,  7  to  8 
cd«m.    Breadth,  about  1*5  cd.m. 

Fresh  water— Louvain  (P.G.).      Laviot  (Del),  Antwerp  (H.V.H.)  Ard.   Ueg.  (De  Wild.). 
Probably  not  rare,  for  it  has  been  found  throughout  Europe. 

var.  gibberula.  {N.gibberula  Kutz.\  H.V.H.  Atl.,  pi  12,  t  19*; 
Caloneis  Silicula  (Ehr.)  CL  var.  gibberula)  \  plate  5,  fig.  20& 

Smaller,  valve  with  more  marked  inflations,  apices  cuneate.    Length, 
4'S  to  s  cd.m. 

Like  the  preceding,  throughout  Europe. 

N.  ventricosa  (Ehr.  ?)  Donkin.  (Br.  D.,  p.  74,  pL  12,  f.  7; 

H.V.H.  Atl,  pi.  12,  f.  24*;  CaL  Silialla  (EAr.)  CL  var.  ventricosa),  plate 
5,  fig.  209. 

Differs  from  N.  limosa  by  its  inflations  being  scarcely  noticeable,  its  finer 
striae,  18  to  20  in  i  c.d.m.,  and  by  the  stauroneiform  hyaline  area  which 
surrounds  the  central  nodule.    Length,  about  6  c.d.m.     Breadth,  1*25  cd.m. 

Fresh  water. — ^Antwerp,  etc. — PiS  in  the  preceding. 

var.  minuta.  (H.V.H.  Atl.,  pi.  12,  f.  26*);  plate  5,  fig.  210. 

Very  small  (2*5  c.d.m.  in  length),  with  more  marked  inflations ;  pseudo 
stauros  broader,  and  apices  somewhat  cuneate,  21  striasin  i  cd.m. 

Fresh  water.— Louvain  (P.G.).    Ard.  Lieg.  (De  Wild.). 

N.  fontinalis   Grun.  (H.v.h.    Atl.,  pi.  12,  f.  33*:  Caioneis 

fasciata(Lag.)  Cieve)\  plate  5,  fig.  an. 

Valve  linear,  with  rounded  apices.     Raphe  surrounded  by  a  lanceolate 
hyaline  zone,  enlarged  at  the  middle  of  the  valve  into  a  very  broad  pseudo- 
stauros.     Striae  feebly  radiate,  24  to  26  in  i  cd.m.,  crossed  by  a  sulcus  almost 
marginal.    Length,  about  2-5  c.dm.     Breadth,  0*5  cd.m. 
Fresh  M-ater. — Brussek  (Delogne). 

XVIIL  Affines. 

Raphe  with  median  apices  curved  like  a  crook,  subparallel,  with  elongated 
puncU,  interrupted  near  the  margins  by  a  deep  sulcus  .  H.  Irldil. 

N.  Iridis  Ehr.  (Kiitz.  Bac,  p.  92,  pL  28,  f.  42,  JV:  firma  W.  Sm.; 
H.V.H.  AU.,  pi.  13,  f.i*),  plate  5,  fig.  aia. 

Valve  Imear  elliptic,  with  rounded  apices.  Raphe  with  median  apices 
curved  like  a  crook,  in  opposite  directions,  surrounded  by  a  hyaline  zone 
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dilated  transversely  round  the  central  nodule,  which  is  placed  somewhat 

obliquely;  terminal  nodules  robust.    Striae  fine  with  elongated  puncU,  about 

1 6  in  I  c.d.m,  subparallel,  somewhat  oblique,  interrupted  near  the  margins 

by  a  deep  sulcus,  which  terminates  at  the  anterior  part  of  the  terminal  nodules. 

Length,  lo  to  17  c.d.m.     Breadth,  2*25  to  3  cd.m. 

Freih  water.— Pleinevaux  (Ddogne),  Ard.   Li^.  (De  Wild.).    England,  Jrdand,  Germany, 
Finland  (Cleve),  etc. 

var.  amphigomphus  Ehr.  (H.V.H.  Atl,  pL  13,  f.  2* ;  in  Type 
No.  67),  plate  5,  fig.  213. 
Smaller,  with  cuneate  apices. 

Fresh  water.— Ard.  U6g.  (De  WUd.).    England,  Ireland. 

var.  firma  Kiitz.  (in  H.V.H.'s  Type  No.  67). 

Differs  from  the  preceding  form  in  the  apices,  being  rounded  and  not 
cuneate.  All  intermediate  forms  are  found  in  the  same  gathering.  The 
striae  (in  Type  No.  136)  have  often  an  oblique  direction. 

Fresh  water.--This  variety  as  well  as  the  following  are  found  here  and  there  throagfaoat 
Europe. 

var.  amphirhjmchus  Ehr.  (H.V.H.  Atl,,  pi.  13,  f.  5*),  plate  5, 
fig.  214. 

Valve  linear,  narrow,  with  apices  broadly  and  longly  rostrate,  rostrum 
slightly  inflated  at  the  apex. 

Freshwater. 

var.  dubia  Ehr.  (H.V.H.  AtL  Supp.,  f.  32* ;  in  Type  No.  79), 
plate  5,  fig.  215. 

Valve  linear,  short,  rather  broad,  with  apices  broadly  rostrate,  rostrum 
not  inflated.  20  strise  in  i  c.d.m.  Length,  3*75  cdm.  Breadth,  about 
I  cdm. 

Fresh  water.— La  Hulpe  (Del.). 

var.  undulata  Grun.  (H.V.H.  Atl,  pi.  13,  f.  6»),  plate  5,  fig* 

2X6. 

Differs  from  the  amphirhynchus  in  its  maigins  being  tri-undulate. 
Fresh  water.— Rather  rare?  Antwerp. 

var.  affinis.  (H.V.H.  Atl..  pi.  13,  f.  4* ;  Type  No.  136),  plate  5, 
fig.  217. 

Valve  linear,  with  apices  more  or  less  rostrate  capitate. 

Freshwater. 

var.  producta.  (H.V.H.  Atl,  pi.  13,  f.  3*),  plate  5,  fig.  ai8. 
Valve  elliptic,  with  apices  strongly  rostrate  capitate. 

Freshwater. 

Many  of  these  forms  are  often  met  with  together.  The  Revd  P.  A.  Gautier 
has  observed  that  in  all  these  forms,  after  death,  the  endochrome  divides  into 
four  parts ;  during  life  the  commencement  of  a  division  can  even  be  observed 
in  the  middle  of  the  endochrome.  N,  Iridis  and  its  various  forms  constitute 
the  genus  Nddium  of  Messrs.  Piitzer  and  Clev^ 
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XIX.  Lineares. 

Striaextcndin^ovcr  /  Margins  straight,  apices  rounded     .  .    H.  Wm. 

the  whole  vuive  . 


Stride  interrupted  by  , 
a  pseudo-stauros 


1^  Margins  excavated  at  the  median  portion    .  .    Ta 

'  Pseudo-stauros  very  broad  :    13-16  in  i  cd.m.  ; 
sulcus  conspicuous  .  .    H. 


Pseudo-stauros  narrow,  19-ai  striae  in  z  c.d.m. ; 
sulcus  less  visible    .  .  .  .    H. 


N,  Liber  W.  Sm.  (S.B.D.,  i.,  p,  48,  pi.  16,  f.  133;  H.V.H.  Ati., 

pi.  12,  f.  36*  ;  Type  No.  137),  plate  5,  fig.  219. 

Valve  linear  narrow,  with  rounded  apices.  Raphe  with  a  hyaline  and  but 
slightly  marked  zone.  Central  nodule  surrounded  by  a  small  rounded  hyaline 
area;  terminal  nodules  somewhat  distant  from  the  apices,  curved  like  a 
comma.  Strias  fine,  parallel,  about  18  in  i  cd.m.,  crossed  by  a  longitudinal 
sulcus  flexed  towards  the  margin  at  the  median  portion.  Length,  about 
8  cd.m.     Breadth,  1.5  cd.m. 

Marine.— Washings  of  mussels  (Deby.)  Blankenberghe,  Scheldt  (H.V.H.).    England  (W.  Sm., 
Kitton,  Comber,  Norman).   Ireland  (O'Meara),  and  probably  on  all  the  North  Sea  Coasts. 

var.  linearis.  (H.V.H.  Atl,,  pi.  12,  f.  35),  plate  5,  fig.  220. 

Much  smaller  and  narrower.  Length,  5.5  cdm.  Breadth,  about 
I  c.d.m. 

var.  bicuneata  Grun.  (N.  maxima  Gr^.y  Q.J.M.S.,  1856,  iii.,  p.  41, 
pi.  4,  f.  19 ;  T.M.S.,  1856,  iv.,  p.  39,  pi,  s,  f.  2*\  plate  35,  fig.  91a 

Differs  from  the  type  form  by  its  greater  breadth,  by  its  sides  being 
somewhat  excavated  at  the  median  portion,  and  its  apices  somewhat 
cuneate. 

Valves  large,  broadly  linear,  oblong,  with  margins  gently  excavated  at 
the  median  portion,  apices  cuneate,  obtuse.  Transverse  striae  13-14  in 
I  cd.m.,  reaching  to  the  raphe,  parallel,  crossed  by  a  sulcus  at  the 
middle  of  their  length.    Length,  10  c.d.m.    Breadth,  2  to  2.5  cdm. 

Marine.— Scotland  (Gregory,  Donkin),  Ireland  (O'Meara). 

Mr.  Grunow  believes  that  this  form  ought  to  be  considered  as  a  variety 
of  N.  JJber. 


N.  COnsimilis  Ad.  Schm.  (Nordsee  Diat.,  p.  91,  pi  2,  f.  46*X 
plate  37,  fig.  773- 

Has  been  found  in  the  North  Sea  by  Dr.  A.  Schmidt.  It  is  distinguished 
from  N.  Liber  by  stronger  striae  (13  to  16  in  i  cd.m.),  interrupted  in  the 
median  portion  of  the  valve  by  a  very  broad  hyaline  space  stauroneiform,  and 
again  by  more  robust  sulci 
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N.  semula  Ad.  Schm.  (Nordsee,  p,  91,  pi  a,  f.  47*;  ^  subdmsa 
Grun.y  Arc.  Diat,  p.  29,  pL  i,  f.  20),  plate  27,  fig.  772. 

Is  only  differentiated  from  N,  comimilis  by  its  smaller  size,  by  its  stria 
being  more  approximate  (19  to  21  in  i  c.d.m.)and  by  the  marginal  sulcus 
being  less  apparent. 

This  form  has  been  recorded  from  Normandy  and  the  Baltic. 


XX.  Americanfle. 

Striae  marginftl  throughout,  and  much  shortened  at  the  median  portion  of  the 


\'!ilve 


V.  Amtrloaaa. 


N.  Americana  Ehr.  (Mikr.,pL  ll.  2,f.  i6;  h.v.h  Atl.,  pi.  12, 
f.  37*;  Type  No.  138),  plate  5,  fig.  221. 

Valve  linear  obbng,  with  rounded  apices,  slightly  constricted  near  the 
.  middle.  Raphe  robust,  surrounded  by  a  hyaline  zone,  occupying  the  moiety 
of  the  valve  and  further  dilated  round  the  central  nodule,  which  is  robust 
and  marked  by  one  or  two  pore-like  puncta  near  its  lower  third  Marginal 
stria  feebly  radiate,  finely  punctate,  16  in  i  cd.m.  Length,  about  9*5  c.dm. 
Breadth  at  the  median  constriction  25  cd.m.,  at  the  broadest  portion  275 
cd.m. 

Fresh  water.— Very  rare.     Antwerp  (Belleroche  !),  Ireland  (OM.),  Loch  Kinnord,  Scotland 
(Davidson). 

XXI.  Bacillcfle. 


Valve  linear, 

without  any 

considerable 

inflations. 


'  No  pseudo-suuros,  terminal  nodules 
surrounded  by  a  considerable  hya- 
line area  •    1^* 


terally 


Terminal  nodules 
straight,     not 

prolonged   U-      ^  pseudo-suuros,  terminal  nodules 

**"  without  any  considerable  hyaline 

area.  .  .  .  . 


Valve 
inflated  in 
the  middle 
and  at  the 

apices. 


Terminal  nodules  straight,  comma-like 

Valve  broadly  linear,  central  nodule 
surrounded  by  a  considerable  hya- 
line area      .  .  •  • 

Valve  narrowly  linear,  often  very 
feebly  inflated  at  the  median  por- 
tion; no  considerable  hyaline  area 

Strise  almost  tubmarginal,  no  false  suuros,   terminal 
nodules  curved  like  a  crook  unilaterally 

Strie  extending  up  to  the  raphe— a  &lse  stauros— ter- 
,     minal  nodules  curved  like  a  crook  bilaterally     . 


Terminal  nodules 
curved  later- 
aUy  like  a 
cnx>k 


V.  baaUUfmnniM. 


H.  B^bMw 
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N.  Bacillum  Ehr.  (Mikr.,  pi.  15,  A.,  f.  38;  h.v.h.  Aa,  pi.  13, 

f.  8*;  in  Type  No.  548),  plate  5,  fig.  222. 

Valve  linear,  with  apices  rounded,  thickened,  smooth.  Raphe  surrounded 
by  a  very  narrow  hyaline  area,  slightly  enlarged  round  the  central  nodule  and 
at  the  apices  of  the  valve.  Striae  slightly  radiate,  finely  granular,  14  in  i 
cdm.  at  the  median  portion  of  the  valve,  and  about  17  at  the  apices. 
Length,  5*5  cdm.  Breadth,  1*5  cdm. 
Fresh  water.— Here  and  there  throughout  Europe. 

forma  minor.  (H.V.H.  Atl.,  pL  13,  f.  10*),  plate  5,  fig.  223. 

Smaller  and  narrower,  dimensions  amounting  to  not  more  than  about 
a  moiety  of  the  preceding.  Striae  finer,  16  in  i  cd.m.  at  the  middle,  20 
at  the  apicels  of  the  valve. 

Fresh  water.— Brussels  Botanical  Gardens  (Ddogne). 

N.  bacilliformis  Grun.  (in  CL  and  Gr.  Arct.  D.,  1880,  p.  44, 
pL  a,  f.  51 ;  H.V.H.  Atl,  pi.  13,  f.  11*),  plate  27,  fig.  774. 

Valve  linear,  with  apices  rounded.  Raphe  surrounded  by  a  hyaline  zone, 
very  narrow,  enlarged  into  a  stauros  round  the  central  nodule.  Striae  feebly 
radiate,  convergent  towards  the  apex  of  the  valve,  10  to  15  in  i  cdm. 
Length,  35  to  45  cdm.     Breadth,  about  i  cdm. 

n«sh  water?— Ard.  Li^.  (De  Wild.).  Hickling,  Norfolk,  England  (Kttton) ;  Dover,  England 
(Grun.). 

N.  subhamulata  Grun. !  (H.V.H.  Atl.,  pi.  13,  f.  14*)  plate 
5>  fig-  225* 

Valve  linear,  somewhat  inflated  at  the  median  portion,  with  rounded 
apices.  Raphe  surrounded  by  a  very  slight  hyaline  zone,  somewhat  dilated 
round  the  central  nodule.  Terminal  nodules  comma-shaped  Striae  some- 
what radiate,  very  feeble,  about  26  in  i  cd.m.  Girdle  face  with  undulated 
margins.  Length,  2  cdm.  Breadth,  somewhat  more  than  '5  cdm. 
Fk^esb  water.—Brussels  (Ddogne). 

N.  pseudo-Bacillum  Grun. !  (H.V.H.  Ad,  pL  13,  f.  9*),  plate 
5,  fig.  224. 

Differs  from  N.  BaciUutn  by  its  larger  hyaline  area,  its  terminal  nodules 
prolonged  laterally  like  a  comma  on  each  side  and  its  finer  strise,  21  in 
I  cdm.  in  the  middle,  and  24  at  the  apices  of  the  valve.     Length,  4-5  cdm. 
Breadth,  about  1*5  c.d.m. 
F^eshwaier,— Loiimn(P.Q.).    Ard.  Lidg.  (De  WUd.}. 
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N.  Icvissima  (Kiitz.  ?)  Gnin.  (h.v.h.  Ati.,  pL  13.  f.  13*), 
plate  27,  fig.  775. 

Valve  linear,  with  rounded  apices,  at  the  median  ponion  often  somewhat 
inflated,  strise  slightly  radiate-convergent,  not  reaching  to  the  raphe,  13  in 
I  c.dm.  at  the  median  portion  of  the  valve,  ao  in  i  cdm.  near  the  apices. 
Length,  about  3  cdm.     Breadth,  75  cd.m. 
Fresh  and  br«cki8h  water.— Ard.  Li^.  (De  Wild.)     England,  France. 

N.  Hebes  Ralfs.  (in  Pritch.  inf.,  p.  896;  N.  obtusa  W.  Sm.,  S.B.D., 
L,  p.  so,  pi.  16,  £  140*;  H.V.H.  Type  No.  75),  plate  27,  fig.  776. 

Valve  oblong  elliptic,  contracted  towards  the  apices  which  are  iiifbted, 
rounded,  sometimes  subtruncate.  Striae  12  to  14*5  in  i  cd.m.,  submarginal, 
punctate,  leaving  round  the  raphe  a  considerable  hj^aline  area,  which  is  further 
dilated  round  the  central  and  terminal  nodules.  Length,  about  6  cd.m. 
Breadth,  2  c.d.m. 
Fresh  water.- Ireland  (W.  Sni. ;  O'M.).    ScoUand  (Donkin ;  W.  Sm.). 

N.  Pupula  Kiitz. !  (Bac,  p.  93,  pi.  30,  f.  40;  h.v.h.  Ati.,  pL 
13,  £  15-16*),  plate  5,  fig.  aa6. 

Valve  linear,  inflated  at  the  median  portion  and  at  the  apices,  which  are 
rounded.  Raphe  surrounded  by  a  narrow  hyaline  zone,  abruptly  enlarged 
into  a  pseudo-stauros  round  the  central  nodule.  Temiinal  nodules  prolonged 
laterally.  Strise  radiate,  fine,  21  to  24  in  i  cdm.  Length,  r6  to  3*6  cdm. 
Breadth,  -5  to  1*0  cd.m. 

Freth  water.— Lowrain  (P.O.),  Antwerp.  France. 
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XXII.  Minutissimae. 


/.  Frtistules  not  united  into  bands. 


fVaWc  with  coarse  striae  simulating;;  cost:« 


a 

pscudo- 

stauros. 


Valve 

not 

inflated. 


.  H.  inoertA. 
.  N.  BcmSiiiiliim. 

(  Valve  elliptic  .  V.  atomoidM. 

f  Valve  lanceolate,  narrow,  striae  radiate,  very  dis« 


Valves     f  Valve  somewhat  inflatrtl  at  the  median  portion 
having     ! 

'  Valve  linear-elliptic 


Vah-e 
without 

a 
pscudo- 
stauros. 


Valve 
lanceolate.  -^ 
I 


tmct 

!  Valve  lanceolate, 

rather  bioad. 

stn«  scarcely 

radiant,  the 

median  more 

apparent. 


W.  PfclaiiMiili, 


Marine :  24—50   slri«   in    i 
c.d.m.   .  .  .v. 


Fresh  water:   36  strise  in  i 
cd.m.   .  .v. 


mlmuKnilA. 


Valve 

not 

lanceolate. 


I  Valve  rather  broad,  strine  radiate,  akei  nately  long 
I  and  short  at  the  median  portion  of  the  valve, 
I      apices  obtuse         .  .  V. 

I  Valve  very  narrow,  striae  piirallel,  apices  not  sub- 
i^     rostrate  .  .  .  V. 

Valve  deeply  constricted  at  the  median  portion    .  N. 

'  Valve  inflated  at  the  median  portion .  N. 

f  Valve  linear  elongate      .  V. 
Valve 
not  con-  1      Valve     1  Valve  elliptic,  sublanceo- 
stricted.  not       •[       late  .  .  V. 

inflated,   j 

I  Valve  elliptic,  suborbicu- 
l  L      Lite  .  .  M. 


oooconoifon&is. 


Uiiodli. 

ptrpnsUla. 

lepldnla. 

yrtlliiirimai 

Atomiii. 


//.  Frtistules  united  in  bands. 

'  Valve  with  median  and  terminal  portions  inflated        ...  V.  OOatente. 

y  ,        I  Valve  linear-elliptic,  with  margin  furnished  with  coarse,  distant  beads  .  H.  OtUica. 
not  so.    I  Valve  linear,  inflated  in  the  middle,  without  coarse  beads  at  the  margin    F.  Flolowtt. 


/.  Frustuhs  not  united  in  long  bands, 
a.  Valve  furnished  with  costae. 

N.  incerta  Grun. !  (H.V.H.  Ati.,  pi.  14,  f.  43»),  plate  5,  fig.  227. 

Valve  linear  lanceolate,  with  apices  somewhat  produced ;  striae  in  form  of 
robust  costae,  reaching  almost  to  the  raphe,  somewhat  distant,  about  15  in  i 
cd.m.     I^ength,  1*5  cd.m.     Breadth,  *6  cd.m. 
Kfarine. — Blankenberglie. 
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««.  ValTS  without  cottfi. 
k  VALVE  FURNISHED  WITH  A  PSEUDOSTAUROS 

N.  Seminulum  Grun. !  (RV.H.  Ati.,  pi.  14,  f.  9* ;  Type  No. 
143),  plate  5,  fig.  aa8. 

Valve  almost  linear^  with  median  portion  inflated^  apices  obtuse  rounded ; 
striae  radiate,  rather  robust,  punctate,  20  in  i  c.d.m.,  reaching  almost  to  the 
raphe,  much  shortened  near  the  central  nodule,  where  their  limited  length 
produces  a  staurooeiform  blank  space.'  Length,  about  1.5  c.d.m.  Breadth 
*4cd.m. 
VnOk  water.— Brands  (Ddogne). 

N.  minima  Grun. !  (H.v.h.  Ati.,  pi,  14,  f.  15*;  Type  No.  142), 
plate  5,  fig.  229. 

Valve  linear,  with  rounded  apices ;  striae  radiate,  26  in  i  c.d  jn,  reaching 

to  the  raphe,  the  median  ones  much  shortened,  and  considerably  more  distant 

Length,  1*5  c.d.m.    Breadth,  *45  cd.m. 
Fnsh  water.— Brusids,  in  a  water  bottle  (Del.). 

N.  atomoides  Grun. !  (H.v.h.  au.,  pL  14,  fig  u*;  in  Type  No. 
219),  plate  5,  fig.  230. 

Valve  elliptic ;  striae  fine,  feebly  radiate,  27  to  30  in  i  cdnu,  reaching 

almost  to  the  raphe,  but  shortened  near  the  central  nodule,  where  they  form 

a  pseudo-stauros  of  greater  or  less  length.    Fruslules  often  united  into  a  band 

of  3  or  4.    Length,  about  '8  cd.m.     Breadth,  about  '4  c.d.m. 

Fresh  water. — ^Antwerp,  in  an  aquarium,  where  the  species  has  been  maintained  for  several 
years. 

Prof.  Qeve  makes  this  form  a  simple  variety  of  Al  minima, 

##.  VALVE  WITHOUT  PSEUDO-STAUROS. 

N.  Atomus  NsegelL  (H.V.H.  Ati,  pL  14,  f.  24* ;  Type  No.  149), 
plate  5,  fig.  231. 

Valve  elliptic,  feebly  silicious ;  raphe  robust ;  striae  fine,  strongly  radiate, 
about  30  in  1  cdm.     Length,  -4  to  *8  cdm.    Breadth,  '25  to  *4  cd.m. 
Humid  potitioiis.— Brussels  (Ddogne),  Antwerp. 
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N.  Falaisensis  Gnin. !  (H.V.H.  AtL,  pL  14,  f.  5* ;  in  Type  Nos. 
127  and  348),  plate  5,  fig.  232. 

Valve  narrowly  lanceolate,  apices  subrostrate ;  stris  rather  robust,  about 
20  in  I  cd.m.,  not  quite  reaching  to  the  raphe,  and  leaving  around  the  central 
nodule  a  small  rounded  hyaline  area.    Length,  about  2*5  cdm. 
Fresh  water.— Bouillon  (Dd.). 

N.  minuscula  Qrun.  (in  H.V.H,  Syn.,  pi.  14,  £  3*),  plate  27, 
fig.  777, 

Valve  lanceolate,  with  subrostrate  apices;  striae  reachbg  to  the  raphe, 
scarcely  radiant,  about  36  in  i  c.d.m.,  the  median  ones  somewhat  distant,  and 
consequently  more  distinct    Length,  about  1*25  to  175  cd.m.     Breadth, 
about  0-5  cd.m. 
Fresh  water.— Ditch  at  Kid,  near  Antwerp  (H.V.H.). 

N.  Bahusiensis  Grun.  (in  h.v.h.  Syn.,  pL  14,  £  2*),  plate  27, 
fig.  778. 

Differs  from  the  preceding  by  its  larger  size  (1*5  to  2*0  cd.m.  in  length), 
its  more  vigorous  striation  (24  to  30  strix  in  i  cdm.),  and  its  habitat  (salt 
water). 
Sweden.— (Lysekl,  Gmn.). 

N.  cocconeiformis  Greg.  (Q.J.M.S.,  1856,  iv.,  p.  6,  pi.  i,  £  22 ; 
H.V.H.  Atl.,  pi.  14, 1.  I* ;  Type  No.  140),  plate  27,  fig.  779. 

Valve  small,  lanceolate,  inflated  at  the  median  portion  with  obtuse  apices. 
Raphe  bordered  by  a  narrow  hyaline  area,  somewhat  dilated  round  the  central 
nodule.  Striae  very  finely  radiate,  convergent,  28  to  30  in  i  cd.m.  at  the 
apices  of  the  valve,  18  in  i  c.d.m.  round  the  central  nodule ;  the  latter 
alternately  long  and  short  Length,  about  3*5  cd.m.  Breadth,  1*25  cdm. 
at  the  median  inflation. 
Fresh  water.— Scotland,  Ireland,  etc. 

N.  Bulnhcimii  Grun. !  (H.V.H.  AU.,pl.  14,  £  6a»),  plate  5,  fig. 
233. 

Valve  very  narrowly  lanceolate,  with  subacute  apices ;  stria  feeble,  parallel, 
about  30  in  i  cd.m.    The  two  median  striae  more  vigorous  than  the  others. 
Length  about  2  cd.m. 
Marine  ?    Not  yet  found  in  Bdgium. 

var.  Belgica  Grun.  I  (in  Type  No.  113). 

Valves  somewhat  more  obtuse,  with  girdle  face  broader  and  con- 
necting zone  finely  striated  lengthwise. 
Marine.»Ostend. 
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N.  exilissima  Orun. !  (H.V.H.  AtL,  pL  14,  f.  30*;    in  Type 
No.  Z41X  plate  5»  fig.  234. 

Valve   linear-subelliptic;  strise   fine,  radiate,  about  40    i    c.dm.,  the 
median  ones  somewhat  more  distant,  details  indistinct  even  with  homogeneous 
objectives,  and  in  Prof.  H.  L.  Smith's  yellow  medium.     Length,  from  *5  to 
i*ocd.m. 
FrtOk  water.— Orofnendad  (Ddogne) ;  Ard.  JJtig,  (De  Wild.). 

N.  binodis  (Ehr.,  1840)  W,  Sm.  (S.B.D.,  L,  p.  53,  pi  17,  f.  159; 

H.V.H.  Atl.  Supp.,  f.  33*;  in  Type  No.  71),  plate  5,  fig.  235. 

Valve  oblonj^  strongly  constricted  at  the  median  portion^  apices  rostrate 
capitate ;  striae  reaching  almost  to  the  raphe,  feebly  radiate,  very  delicate, 
about  30  in  I  cdm.    Lengtb,  about  3*5  cdm.    Breadth  at  the  constriction, 
'5  cdm. 
Fresh  water  .^Manage  (P.O.).  Rouge-Cloltre  (Dd.).  Antwerp.    Qreat  Britaio. 

N.  lepidula  Grun. !  (H.V.H.  Atl,  pL  14.  f.  4^*;  CaUmis 
IgfiditJd  Ci.\  plate  5,  fig.  236. 

Valve  narrowly  linear,  apices  rounded    Central  nodule  surrounded  by  a 
considerable  hyaline  area.    Striae  reaching  almost  to  the  raphe,  parallel,  fine, 
2^  to  30  in  I  cdm.    Length,  about  2  cdm.    Breadth,  -6  c.d.m. 
Fresh  water.— Groenendael  (Ddogne). 

N.  perpUSilla  Grun.  (Ueber  neue,  etc.,  i860,  p.  552,  pL  2,  f.  7 ; 
H.V.H.  AtL,  pL  14,  f.  22,  23*),  plate  35,  fig.  Qii* 

Valve  minute,  oblong,  with  rounded  apices,  inflated  at  the  median  portion. 
Thmsverse  striae  vciy  delicate,  subparalld,  indistinct    Length,  1*25  cdm. 
Breadth,  *5  cd.m. 
Tttth,  water.—Rouge  Clottre  (Ddogne),  Scotland.    Irdand  (0*Meara). 

//•  Frusiules  united  in  long  bands  (Diadesmis). 
•  Valve  with  border  ftoiiahed  with  coarse  distant  beads. 

N.  Gallica  (W.  Sm.)  H,  Van  Hcurck.  (H.V.H.  Ad,  pL 
14,  £  39*  >  Type  No.  41h  Pl*tc  5,  fig.  137. 

\(alve  linear-elliptic  or  linear,  with  median  portion  somewhat  inflated, 
apices  obtuse  rounded,  presenting  throughout  the  length  of  the  margin  an 
iqH)earance  of  coarse  beads.    Raphe  surrounded  by  a  slight  hyaline  zone. 
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somewhat  dilated  near  the  central  nodule.    Strise  gently  radiate,  veiy  fine, 
distant,  about  28  in  i  cdm.    Frustules  with  girdle  face  quadrangular,  united 
into  long  filaments.     Length,  *8  to  1*5  cdm.    Breadth,  about  '3  cd.m. 
Fresh  water.— Brussels  (Delogne).    EngUmd,  France. 

**  Valve  with  margin  not  furnished  with  coarse  beads. 

N.  Flotowii  Grun.  I  (H.V.H.  Ad,  pi.  14,  f.  41*;  Type  No.  4$), 
plate  5,  fig.  238. 

Valve  linear,  with  apices  rounded^  median  portion  inflated      Raphe 
surrounded  by  a  considerable  hyaline  zone,  and  much  dilated  at  the  median 
portion.    Striae  radiate,  fine^  35  in  i  cdm.    Length,  1*5  cd.m. 
Ftresh  water.— Frahan  (Del). 

N.  contenta  Grun.  I  (H.v.h.  Ati.,  pi.  14,  f.  si*  sub.  n.  N. 

tfinodis  ;  Type  No.  146),  plate  5,  fig.  239. 

Valve  linear,  inflated  at  the  median  portion  and  at  the  apices.  Raphe 
surrounded  by  a  considerable  hyaline  zone,  only  just  a  little  dilated  near  the 
*central  nodule.  Stri»  very  delicate,  almost  parallel,  about  36  in  i  c.d.m* 
Length  7  to  i  c.d.m.    Breadth,  -a  to  '025  cdm. 

Humid  positions.— In  a  slate  quarry  at  Rocbdiaut  (Dd.) 

var.  biceps.  (H.V.H.  Atl.,  pi.  14,  f.  31^*),  plate  5,  fig.  240. 

Differs  from  the  type  form  by  the  central  inflation,  which  is  very  slight 
or  absent 

Groenendad  (Delogne). 
Observ. — ^The  group  ^^ MinutisHmat^  is  not  a  natural  group.  The  species 
included  in  it  ought  to  be  incorporated  in  the  other  groups  previously 
mentioned.  If  all  these  forms,  which  have  nothing  in  common  but  their 
small  site,  are  allowed  to  remain  grouped,  it  is  only  to  facilitate  comparison 
and  consequently  the  determination  of  the  different  species. 

B.  Naviculae  not  free.     Frustules  naviculoid,  inclosed  in 
tubes  or  gelatinous-mucous  fronds. 

Sub-genus  II. — Schixonema. 

Frustules  naviculoid^  generally  feebly  siUciaus^  enclosed  in  mucous  tubes  whick 
simulate  the  higher  alga.    Habitat :  marine. 

I  agree  with  Mr.  Grunow  that  it  is  preferable  to  preserve  distinct  the 
Naviculce  belonging  to  the  old  genus  Sckitonema  on  account  of  the  character 
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impressed  on  the  q>ecies  by  the  abundant  foimation  of  coleoderm.  I  do 
not  attach  anj  importance  to  the  form  of  the  fronds,  and  in  my  classification 
of  species  I  follow  the  same  order  as  that  employed  for  other  Nameula,  All 
the  Schitonema  can,  in  my  opinion,  be  reduced  to  a  very  small  number  of 
type  forms,  and  I  only  describe  those,  of  whose  existence  as  species  there  can 
be  no  doubt 
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Coftfle 
resolvablt. 


No< 

vtlfe 
striated. 


'  Valve  quite  small,  beinf  only  x  cdra.  in  length  t.  oofymbosam. 

\im\<^  ^     (  Valve  large,  central  nodule  surrounded 
l^^     I      by  a  considenible  hyaline  area  .•.•mlthli 

wL^k"^       Valve  small,  central  nodule  without  any 

'***^      I     hyalinearea  .  .  t.  mflUt. 

Valves  furnished  with  an  obvious  pseudo-suuros  .  t.  eraelfftnuiL 

f  Valve  with  strong  puncta,  not  forming 
No  longitudinal  lines    .  .  t.  CtotffflsL 


stauros.        Sfrias  fine,  with  divisions  forming  longi- 
t     tudinal  lines 


I.  Radiosae. 

N.  (S.)  Smithii  C.  Agardh.  (H.V.H.  Atl.,pL  15,  f.  33;  Type 
Na  IS4X  Pl«*«  5»  fig*  ^^• 

Valve  lanceolate,  with  apices  somewhat  produced  rostrate.  Raphe  sur- 
roimded  by  a  very  narrow  hyaline  zone  dilated  round  the  central  nodule  into 
a  rounded  area.  Strise  finely  divided  transversely,  of  unequal  length  round 
the  central  nodule ;  the  median  ones  radiate,  the  terminal  convergent,  about 
13  in  I  cdm.  Length,  about  6  cdm.  Breadth,  1*3  cdm. 
Marine.^MouUi  of  the  Scheldt  (V.  de  Bosch).    England,  ScoUand,  Irdand,  etc. 

N.  (S.)  moUe  W.  Sm. !  (S.B.D.,  i.,  p.  77,  pi  58,  £  365;  H.V.H. 
Ad,  pL  IS,  f.  24*),  plate  27,  fig.  78a 

Valve  lanceolate,  with  subacute  apices.  Striae,  about  14  in  x  cdm.,  slightly 
radiant,  reaching  to  the  raphe.    Length,  3  to  4  c.d.m. 
Marine.— NorUi  Sea.    England  (Exmooth ;  ColL  W.  Sm.). 

N.  (S.)  corymbosum  Ag.  (Syst.,  p.  n;  h.v.h.  Ati.,  pL  15, 

f.  21*),  plate  27,  fig.  780  ^is. 
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Valve  excessively  small,  elliptic  lanceolate,  with  apices  obtuse  rounded. 
Striae  radiant,  almost  straight,  reaching  to  the  r^he,  20  or  21  in  i  c.d.m. 
Length,  i  cdm.    Breadth,  about  0*25  cdm. 
Marine.— Coasts  of  Northern  Europe. 

II.  Stauroneidcfle. 

N.  (S.)  crucigerum  W.Sm. !  (S.B.D-,  ii.,  p.  74,  pi.  56,  f.  354, 
and  pi.  57,  f.  356;  H.V.H.  Atl,  pL  16,  f.  i*;  Type  No.  151X  plate  5, 
fig.  242. 

Valve  lanceolate  acute ;  central  nodule  prolonged  up  to  the  maigins  of  the 
valve  into  a  stauros,  which  is  covered  with  two  striae  more  robust  than  the 
others.  Striae  reaching  almost  to  the  raphe,  24  in  i  cdm.,  almost  parallel, 
finely  divided  transversely,  with  divisions  simulating  delicate  longitudinal 
striae.    Length,  about  7  to  8  c.d.m.    Breadth,  about  i  cdm. 

Marine. — Scheldt  at  Antwerp.    Blankenbcrgfae.    England,  Scotland,  Ireland. 

The  photograph  has  not  reproduced  the  stauros  as  it  is  found  in  the 
original  figure.  In  the  figure  in  my  Synopsis  the  valve  appears  without  a 
stauros. 

III.  Perstriatae. 
N.  (S.)  Grevillci  Agardh.  (Conep.,  p.  19;  H.V.H.  AU.,  pi.  16, 

f.  2*;  Type  No.  152),  plate  5,  fig.  243. 

Valves  rather  broadly  lanceolate,  with  obtuse  apices ;  striae  reaching  almost 
to  the  raphe,  strongly  pimctatc  transversely,  the  3  or  4  median  ones  straight, 
very  distant,  the  others  approximate,  about  20  in  i  cdm.,  gently  radiate  up  to 
the  apex  of  the  valve.  Girdle  face  quadrangular,  with  rounded  apices,  com- 
pressed at  the  median  portion ;  connective  membrane  with  numerous  longitu- 
dinal striae.     Length,  3  to  7  cdm.    Breadth,  about  1*5  cdm. 

Marine.— Ostend  (Weslendorp,  n.  896  and  897),  Blankenbergfae.    England,  France,  Dennuuk, 
Heligoland. 

Later  researches,  after  the  publication  of  the  Atlas  to  my  Synopsis,  has 
proved  that  the  Kavicula  Delognei  (pi.  11,  fl  13)  ought  to  be  considered  as  a 
form  of  5.  Grtvilki. 

N.  (S.)  ramosissimum  C.  Agardh.  (Consp.,  p.  32;  H.v.H. 

Atl.,  pi.  15,  f.  4* ;  Type  Na  153),  plate  5,  fig.  244. 
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Valves  lanceolate,  with  apices  very  slightly  produced,  subobtuse;  stri« 
about  14  in  x  cd.m.,  reaching  almost  to  the  raphe,  gently  radiate,  finely 
divided  transversely,  with  divisions  simulating  longitudinal  strise.    Length, 
about  5  cdm. 
Marine.»Blaiikenbergfae.    England,  Fhuioe,  Bahosie. 

var.  setaceum  Kutz.  {S.  setaceum  Kutz,),  H.V.H.  Atl,  pL  15,  f.  13*), 
plate  5,  fig.  245. 

Differs  from  the  preceding  by  shorter  valves,  and  striae  more  strongly 
radiate.     Length,  about  2 '5  cdm. 

Marine. — Blankenberghe.    France,  Bahusie. 

Sub-genu8  III. — Dickieia. 

Navicuia  enclosed  in  foUaceous  fronds.     Marine  habUat. 

N.  ulvacea  (Berk.)  H.V.H.  {Dickieia  uhxuea  Berkeky  in 
Kiitz.  Bac,  p.  119;  Sp.  Alg.,  p.  109;  H.V.H.  Atl.,  pi.  16,  f.  10*),  plate  27, 
fig.  781. 

Valves  elliptic,  with  apices  obtuse  rounded  Raphe  surrounded  by  a  very 
narrow  hyaline  area,  dilated  into  a  false  stauros  at  the  median  portion ;  striae 
16  in  I  c.d.m.,  radiate,  robust,  finely  divided  transversely.  Length,  8*5  to 
12*5  c.d.m.  Breadth,  2*5  to  3*5  cdm.  Frustules  scattered  in  gelatinous 
leaf-like  fronds. 
Marine.— Aberdeen,  ScoUand  (Dickie  1),  It  eland  (O'M.). 

N.B.— The  Dickieia  pinnaia  Raifs  and  D,  Dansci  Thw,  are  not  entered 
here,  the  first  is  a  Schizonema  and  the  second  a  Mastogloia. 

The  genus  Navicuia  is  very  vast,  and  includes  at  least  1,000  forms.  It  is 
therefore  conceived  that  authors,  especially  those  who  have  had  to  describe 
the  forms  of  the  whole  world,  have  endeavoured  to  simplify  these  difHculties 
by  arranging  forms  into  a  certain  number  of  groups  which  they  have  elevated 
into  the  rank  of  genera.  Some  of  these  genera  have  been  admitted  into  the 
present  work^  but  it  is  still  necessary  to  make  a  few  remarks  about  others,  and 
to  indicate  their  characters.    They  will  be  found  here  in  alphabetical  order. 

AUoioneis  Schumann.  (1867).  Naviculae  rhomboidal  in  transverse 
section.  Valves  showing  long  striae  on  one  side  of  the  raphe  and  shortened 
striae  on  the  other.    About  half  a  dozen  exotic  forms  belong  to  this  section. 

Anomaeoneis  Pfitzer.  (187 1,  Ueber  Bau.,  etc).  This  group 
corresponds  with  my  group  of  Sculptem, 
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Caloneis  Cleve.  (£891,  in  Le  Diatomiste,  L,  p.  66).  Valve  wilh  striae 
not  punctate  or  indistinctly  punctate,  and  crossed  by  lines  or  longitudinal 
bands.  Prof.  Cleve  includes  in  this  group  all  the  species  belonging  to  my 
divisions :  Abbreviata^  Formosa^  Limoscty  and  Linearis, 

Craticula  Grun.  (1868,  Novara,  p.  20).  This  genus  was  based  on  certain 
anomalous  valves  showing  transverse  thickenings  in  the  interior,  such  as 
Navicula  ambiguajorma  craticula.  Mr.  Grunow  himself  has  now  abandoned 
this  genus. 

Diadesmis  Kdtz.  (1844).  This  genus  comprises  certain  Navicuke 
found  united  in  long  bands,  such  as  N,  galiica^  Flutatvii^  and  contenta, 

Diploneis  Ehr.  (1840),  created  for  Navicube  with  the  valve  constricted 
in  the  median  portion :  N,  didyma^  Bombus^  bomboides^  etc 

This  genus  has  been  revised  by  Prof.  Cleve,  who,  however,  bases  it  on  the 
peculiar  form  of  nodule  which  is  laterally  prolonged  into  robust  silicious 
horns  surrounding  the  raphe.  My  group  of  Didyma  are  included  in  the 
genus  Diploneis^  with  the  exception  of  N.  Musca. 

Palcatella  Rabh.  (1853,  Suss.-Diat)  an  unaccepted  genus  and  a 
medley  of  forms  with  arcuate  valves  belonging  to  different  genera :  Navicula^ 
Symdra,  Nittschia. 

Libellus  Cleve.  (1873,  D.  of  Arctic  Sea).  Naviculx  whose  connective 
membrane  is  plicate  so  as  to  imitate  an  accumulation  of  pages  in  a  book. 
The  N,  {Schizonemi)  Grevillei^XiA  I^,  BulnhcimU  form  part  of  this  genus  as 
well  as  five  other  British  species  as  follows : — 

ANALYSIS  OF  SPECIES. 
'  Valve  furnished  wiUi  a  pseudo-stauros 

^  Valve  narrowly  linear    .... 


Valve 
wiUiout 

a 


stanrof. 


'  Valve  very  narrowly  acute-lanceolate ;  very  small 


Valve 

not 

narrowly 

linear. 


fom 


Valve 
rather 
lar;se. 


Median  strise  more  distant  than  the 
others 


V. 

V.  pUoala. 

y.  BnliihttBU. 

V.aDONVffltf. 


Stri«not 

thus  and 

valve  only 

seen  with 

difficulty  in 

oonsequenoe 

of  the  length 

of  the 
sutural  sone. 


Frustules  simulating 
an  Amphora ;  sutu- 
ral sone  with  very 
numerous  continu- 
ous pleats  .  V. 


Sutural  sone  very 
broad,  with  very 
numerous  pleats, 
apparently  interrup- 
ted in  the  middle  .V.HIyalodnL 


Valve  very  convex,  distinct ;  median 
strise  not  more  distant ;  sone  with 
numerous  pleats  .  V. 
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N  rhombica  Greg.  (QJ.M.S.,  1855,  ui.,  p.  40,  pi.  4»  f.  16 ;  Donk. 

Brit  Diat,  pi  9,  f.  i*\  plate  27,  fig.  783. 

Valve  rhombic,  lanceolate,  strongly  convex,  with  apices  acuminate,  sub- 
acute. Transverse  strise  finely  punctate,  the  median  ones  somewhat  radiate, 
the  others  sub-parallel,  16  to  16*5  ad.m.  Length,  about  7  cdm.  Breadth, 
about  1*5  c.d.m. 

Prof.  Cleve  considers  that  this  form  does  not  essentially  differ  from  M 
(ScAiM.)  Greviiiei. 
Marioe.^Englmnd,  SooUand,  Ireland,  Denmark. 

N.  simulans  Donk.  (Brit.  Diat,  p.  60,  pL  9,  f.  3*),  plate  27, 
fig.  784. 

Valve  linear,  with  parallel  margins,  apices  cuneate.  Striae  very  fine^  leaving 
a  stauroneiform  blank  space.  Girdle  face  with  apices  truncate,  rounded 
angles,  somewhat  constricted  at  the  median  portion.  Length,  6  to  7*5  cd.m. 
Breadth,  1*5  c.d.m. 

Marinc^Newbiggin,  Northumberland  (Donkin). 

We  give  the  above  description  according  to  Donkin,  but  we  have  not  seen 
any  authentic  specimens.  Donkin  and  other  authors  connect  with  this  form 
Amphiprora  consiricta  fV,  Sm.  This  is  an  error  :  the  forms  from  Prof.  Smith's 
herbarium  are  not  those  of  a  Navicula. 

N.  plicata  Donk.  (Brit.  Diat.,  p.  59,  pi.  9,  f.  2*),  plate  a8,  fig. 
787. 

Valve  narrow,  linear,  with  subcuneate  apices.  Striae  fine,  20  in  i  c.d.m., 
not  reaching  quite  to  the  raphe.  Girdle  face  broad,  linear,  with  apices  trun- 
cate, angles  rounded,  constricted  at  the  median  portion  with  the  connecting 
zone  showing  numerous  pleats.  Length,  8  or  9  cdm.  Breadth  of  the  valve, 
1*5  cdm.,  and  of  the  girdle  face,  3  c.dm. 
Marine  sands. — ^WarkworUi,  Northumberland  (Donkin). 

N.  COmplanata  Grun.  {Amphora  wmplanata  Grun. ;  Hedwigia, 
vL,  p.  25 ;  Ad  Schm.  Ad,  pi.  26,  £  45»),  plate  27,  fig.  785. 

Valve  linear  lanceolate,  acute ;  striae  18  or  19  in  i  cdm.    Length,  3*5 
cdm.    Breadth,  0*5  cdm.    Girdle  &ce  rectangular,  showing  very  numerous 
pleats;  breadth,  3-5  cdm. 
Marine.— Flnnark,  Sweden  (H.L.  Sm.,  Tjrpe  No.  6ia  i). 
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N.  Hyalosira  Cleve.  (in  Le  Diat,  i.,  p.  77,  pi.  i2»  f.  n*),  plate 
27,  fig.  786. 

Valve  convex,  thin,  lanceolate,  rostrate  or  with  rounded  apices;  striae 
punctate,  29  in  i  cd.m.  Frustule  quadrangular,  connecting  zone  with 
numerous  pleats.    Length,  about  2  cdm.    Frustule  feebly  silicious. 

Marine.— MottUi  of  the  Tay.  Scotland  (Cleve  and  MiiUer,  No.  309  i)    Cresswell.  Northumber- 
land, England  (Deby.). 

Neidium  Pfitzer.  (1871.    Ueber  Bau  und  Entw.  d.  Bac.,  p.  39). 

This  very  natural  group  corresponds  to  my  Affines ;  it  is  based  on  the 
form  of  the  endochrome,  on  the  apices  of  the  raphe  near  the  central  nodule 
being  turned  in  opposite  directiohs,  on  the  striation  of  the  valve  being  often 
oblicjue,  and  on  this  striation  being  frequently  interrupted  by  one  or  more 
longitudinal  sulci 

Pinnularia  Ehr.  (1840).  Valve  furnished  with  costac  and  not 
striae.  This  ^enus  corresponds  to  my  group  Hnnularia,  Former  authors 
also  included  m  it  the  Radiosa^  whose  striae  could  not  then  be  resolved  into 
beads. 

Rhaphidodiscus  Th.  Christian  (1887,  in  the  Journal  ''The 
Microscope,''  p.  67). 

This  genus  is,  according  to  Mr.  Deby,  based  on  the 
accidental  position  of  a  Navicula  in  a  valve  of  Me/osira.  It 
is  also  perhaps  founded  on  a  disciform  Navicula,  such  as 
that  represented  in  Fig.  33  at  the  side.  This  figure,  which 
corresponds  very  well  with  that  of  Mr.  Christian,  is  drawn 
from  one  of  my  photographs,  and  reproducesT  a  valve 
found  by  Mr.  Wcissflog  in  material  from  Naparima  in  the 
Dtacif^-  favuuia.   '^''"^  <>'  "^  Trinitfe,  Antilles. 

Lately,  Prof.  Brun,  having  been  good  enough  to  lend  me  the  photographs 
and  preparations  which  he  received  from  Mr.  Christian,  I  have  been  able  to 
assure  myself  that  the  Naparima  diatom  in  no  way  differs  from  that  of  Mr. 
Christian's  specimen,  which  is  a  genuine  Navicula.  Mr.  Deby's  explanation 
is  the  only  one  that  satisfactorily  explains  the  figure  published  by  Mr.  Christian. 
We  have  reproduced  this  as  figure  913  on  plate  35. 

Schizostauron  Grun.  (1867,  in  Hedwigea,  p.  28). 

A  genus  containing  eight  species,  all  from  the  South  of  Europe,  or  Extra- 
European.  Round  the  central  nodule  is  a  blank  space,  stauroneiform  (or  a 
true  stauros?),  bifurcated  into  a  St.  Andrew's  cross. 

Stauroptera  Ehr,  (1843). 

Group  including  all  forms  possessing  a  pseudo-stauros. 

Stictodesmis  Grev.  (1863),  South  Pac.  Diat,  p.  30.). 
Based  on  the  craticular  state  of  the  valve,  analogous  to  Craticula.  Fig.  34 
represents  SHdodesmis  Ausiralis  Gnv.^  the  most  common  form  of  this  genus. 
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Fig.  34. — SHciodesmis  Australis  Grtv, 

The  Navicula  which  has  given  occasion  for  the  creation  of  St.  Australis 
appears  to  be  the  N,  Johnsomi  or  an  allied  form. 

Trachyneis  Clcve  (in  litteris,  1893),  a  genus  which  corresponds  with 
our  Aspera^  and  comprises  N,  aspera  and  Clepsydra. 

?  ?  Cyclophora  Castr,  1878. 

Frustuies  with  girdle  face  plicate, 
showing  in  girdle  view  a  semi-annulus 
on  the  visible  part  of  one  valve.  Frus- 
tuies in  chains. 


F»f  •  Z^—Cytlophora  n.sp. 


C.  tenuis  Castr.  (Atti.  Ace  pont 
N.  Line,  XXXI.,  and  Diat.  Chall.,  1886,  p. 
58). 

Valve  linear,  very  narrow,  somewhat 
attenuate  near  the  apices,  which  are 
obtuse  rounded,  bearing  a  large  annulus  at  the  median  portion.  Raphe 
delicate,  terminated  by  round  nodules  somewhat  distant  from  the  apices, 
central  nodule  indistinctly  surrounded  by  an  elliptic  annulus.  Striae  rect- 
an^lar,  very  delicate,  the  transverse  ones  about  40  in  i  cd.m.  reaching  to  the 
raphe.  Girdle  face  rectangular.  Sutural  zone  with  numerous  fine  pleats, 
bearing  a  semi-annulus  on  the  margin  of  the  valve.  Length,  4  to  7  cdm. 
Marine.— Ancona,  Naples  (Castr.  1).    Philippine  Islands. 

The  above  figure  represents  the  valve  of  a  Cyclophora  in  a  preparation 
by  Mr.  Weissflog,  from  the  Labuan  Islands  (Vega  Expedition),  which  differs 
considerably  from  C  tenuis  by  its  length,  median  constriction  and  terminal 
nodules,  which  are  nearer  the  apices  and  by  the  absence  of  any  central 
nodule.  Subsequent  researches  ought  to  show  if  this  is  really  a  new  form, 
which  is  probably  the  case.  The  entire  characters  of  Cyclophora  prove  this 
form  to  belong  to  the  Navicular  tribe.  Count  Castracane  has  of  late  years 
withdrawn  the  name  of  Cyclophora^  and  given  to  the  above  C  tenuis  that 
of  Diatoma  hyalina  Jorma  Cyclophora.  The  pleats  of  the  connecting  zone 
and  the  presence  of  a  true  raphe  does  not  allow  me  to  adopt  Count 
Castracane's  latest  opinion.     I  do  not,  however,  believe  that  in  the  C.  tenuis 
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Fig.  36. 

Rhaicotms 

Gmrckeana  Grun, 


we  are  dealing  with  a  true  genus,  but  only  with  a  craticular  state  of  a 
Naviculoid  form;  however,  the  species  of  Mr.  Weissflog  may  belong  to 
another  genus. 

GENUS  8.— RHOICONEIS  GRUN.,  1863. 

Valves  flexed,  each  furnished  with  a  coarse  central 
nodule.  Frustules  flexed  with  connecting  zone  very 
developed,  showing  striae  arranged  in  longitudinal 
rows. 

This  interesting  genus  resembles  on  first  view  an 
Achnanthes^  but  it  differs  from  it  in  that  each  of  the  two 
valves  is  furnished  with  a  nodule.  It  includes  a  dozen 
species,  none  of  which  live  on  our  shores.  The  figure  above 
represents  Rh.  Garckeana  Gfun,^  photographed  from  an 
original  specimen  of  Mr.  Grunow. 

GENUS  0.— CYMATONEIS  CLEVE,  1894. 

(In  Synopsis  op  the  Naviculoid  Diatoms*). 

Valve  divided  by  longitudinal  ridges  into 
two  or  more  divisions.  Terminal  nodules 
distant  from  the  apices  of  the  valve.  Puncta 
arranged  in  longitudinal  and  transverse  rows. 

This  beautiful  genus  is  founded  on  three  forms, 
which  are  recognized  at  first  sight,  but  are  all  unknown 
to  our  shores.  C,  sulcata  (Grev.)  {Nav.  triundutata 
Gfun,\  lives  in  the  Mediterranean  and  Tropical  Seas. 
C,  quadrisuicata  (Grun.)  {Nav,  quadrisuhaia  Grun,) 
has  been  found  in  St.  Paul's  Island,  and  C.  drcum- 
vallata  Cleve  is  found  in  the  Balearic  Islands,  Ceylon, 
Japan,  and  Labuan. 

GENUS  10.— COLLETON  EM  A  (BREB.,  1849)  H.  VAN 

HEURCK. 

Valve,  with  structure  slightly  eccentric; 
terminal  nodules  considerably  distant  from  the 
apices  of  the  valves  from  which  they  are 
separated  by  very  radiate  striae.  Frustules 
enclosed  in  tubes.  Genus  forming  the  con- 
necting link  between  Encyanema  and  Navicula. 


Fig-  37.. 

Cymatoneu 

circumvallata. 


Fig.  ^.—ColUiO' 
mmalaaatn. 


Only  one  species. 
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C.  lacustre  (C.  Agardh.)  H.  Van  Heurck.  {SchiMomma 

iacHSirt  C  Agardh/  CoUetimema  subccharens  Thwaites, — H.V.H.  Atl.,  pL  15, 
f.  4o» ;  Type  No.  155),  plate  5.  fig.  246 

Val^res  lanceolate,  gently  attenuate,  with  apices  obtuse,  sometimes  very 
slightly  rostrate,  one  of  the  sides  of  the  valve  often  narrower  than  the  other. 
Striae  robust,  finely  divided  transversely,  vety  radiate  at  the  median  portion  of 
the  valve,  then  conveigent  and  becoming  again  very  radiate  at  the  apices,  9  in 
I  cd.m.;  more  distant  and  shorter  or  absent  round  the  central  nodule. 
Length,  3  to  6  cd.m. 

Fftsh  water.— Englmnd  (W.  Sm.),  Sweden.    Not  yet  found  in  Belgium. 

GENUS     11.  —  VANHEURCKIA     BREB.,     1868, 
Char.  Emend. 

Frustules  naviculoid,  free,  or  very  rarely  enclosed  in  single  file  in 
a  membranous  tube.    Valves  with  striae  fine,  parallel,  rarely  slightly 
radiate  at  the  median  portion  of  the  valve.    Central  and 
terminal  nodules  linear-elongated  between  the  two  branches 
of  a  double  raphe. 

Prof.  Cleve  has  re-established  the  genus  FrustuUa  of  Agardh 

to    receive   Vanheurckia.      This    proposal    appears    untenable. 

Agardh  defined  his  Frustulia  (Syst.  Alg.,  1824,  p.  13)  as  "  Frustula 

acicularia  linearia  vel  cuneata  muco  obvoluta  in  corpus  lineare 

aggregata,"  and  in  his  Conspectus  Crit.  Diatomacearum  (1830, 

p.  43)  he  repeats,  ^  Fmstula  linearia,  libera  vel  muco  amorpho 

immessa,  solitaria  vel  binatim  conjuncta.''    These  definitions  say 

practically  nothing  at  all,   and  accordingly   both  he   and    his 

successors  have  accumulated  in  this  genus  anomalous  forms: 

Fig.  39-     Amphora^  Naviatla^  Synedra^  etc.    The  genus  established  by  de 

vulgaris.     Br^bisson  on  the  other  hand  has  very  distinct  cbaractenstics,  and 

deserves  to  be  preserved,  and  more  justly  so  than  many  others  that  have 

been  admitted  in  this  work. 

The  genus  includes  5  or  6  species,  of  which  the  most  beautifiil  is  V> 
Lewisiana  Breh.^  which  is  found  in  America,  India,  and  Guiana. 


ANALYSIS  OF  SPECIES. 

Valve    rhomboidal-lanceolate ;      endo- 
StriflB  quite  parallel,  raphe    (        chrome  yellowish.  .  V.  rhomboidat. 

continued  over  all  the  valve.  \ 

Valve  lanceolate-elongate;    endochrome 

greenish.  .V.  vlrldnla. 

,  Median  itriae  aligfatly  radiate ;  laphe  intemipted  near  ihe  central  nodule  V.  VOlgazls. 


^{. 
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/.  Stria  quite  parallel:  Eu-Vanheurckia. 

V.  rhomboides  Breb.  !  (Monog.  genus  Vanheurckia^  p.  204  in 
An.  Soc  Phyt.  et  Mic.  de  Belg. ;  H.V.H.  Atl,  pi.  17,  f.  i  and  2* ;  Type  No. 
160),  plate  5,  fig.  249. 

Valves  rhomboidal-lanceolate,  attenuate  and  slightly  constricted  towards 
the  apices.    Raphe  double,  with  threads  approximate,  continuous.  Transverse 
striae  fine,  reaching  to  the  raphes,  about  28  in  i   cd.m.,  finely  moniliform ; 
Endochrome  yellowish.     Length,  7  to  8  cdm. 
Fresh  water,  peat  bogs.— C^mpthout  (Dcby)  Ard.  Lieg.  (De  Wild.)     England,  France,  etc. 

var   crassinervis.  {N.  Crassinenna  Breb  J— N.  Saxonica  Rah,\ 
H.V.H.  Atl.,  pi.  17,  f.  4  and  5 ;  Type  No.  162),  plate  5,  fig.  250. 

Size  smaller,  about  5  cdm.    Valve  with  apices  more  rostrate;  stri« 
very  fine  and  very  difficult  to  resolve,  34  to  35  in  i  ad.m. 

V.  viridula  Breb.  (Soc.  cit.,  p.  203;  h.v.h.  AtL,  pi  17,  t  3*; 

Type  No.  163),  plate  5,  fig.  251. 

Valves  rhomboidal-elongated,  attenuated  with  regularity  as  fiaur  as  the 
obtuse  apices.     Raphe  with  threads  approximate,  continuous.     Striae  fine, 
28  to  30  in  I  cd.m.,  parallel,  finely  moniliform.     Endochrome  greenish, 
Frustules  sometimes  enclosed  in  tubes.     Length,  10  to  11  cdm. 
Fresh  water.— Ard.  Lieg.  (De  Wild.).— France. 

//.  Mediate  siriee  slightly  radiant :  Pseudo-Vanheurckia. 
V.  vulgaris  (Thwaites)  H.  Van  Heurck.  {CciutofHma 

Vuigare  Tkw. ;  H.V.H.  Atl,  pi.  17,  f.  6*;  Type  No.  164),  plate  5,  fig.  25a. 

Valves  elliptical-lanceolate,  with  apices  obtuse,  slightly  contracted-rostrate. 
Raphe  double  with  narrow  threads,  then  approximate  and  interrupted  near  the 
central  nodule  which  is  surrounded  by  a  small  hyaline  area.  Striae  fine, 
delicate,  the  median  striae  slightly  radiate,  the  terminal  parallel,  about  34  in 
I  cdm. ;  the  median  striae  more  robust,  more  distant,  24  in  i  cdm.  and 
more  radiate  Frustules  enclosed  in  tubes  generally  without  branches. 
Length,  about  5  cd.m.  Breadth,  about  i  cdm. 
Fresh  water.— Antwerp,  Rocfaehaut  (Delogne).    Ard.  Lieg.  (De  Wild.)— England,  France. 
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GENUS  12.— STENONEIS  CLEVE,    1894. 

Valve  narrow,  with  rounded  apices.  Central 
and  terminal  nodules  very  small,  rounded.  Raphe 
indistinct,  bordered  by  two  strong  ribs  or  silicious 
costae.    Transverse  striae  fine.    Axial  area  indistinct. 

Only  one  species  known. 

S.  inconspicua  Greg,  (sub  Navicula  (?)  Diat. 
of  Clyde,  p.  6,  pi.  i,  f.  3 ;  Cleve  Synop.,  pi.  5,  f.  28»), 

Valve  linear,  frequently  gibbous  in  the  median  portion,  with  apices 
rounded,  obtuse ;  nodules  small,  the  terminal  ones  somewhat  distant  from  the 
apices.  Raphe  bordered  by  two  strong  silicious  costae.  Striae  26  to  i  cd.m., 
perpendicular  to  the  raphe  throughout,  absent  at  the  median  portion  where 
there  is  a  broad  hyaline  transvente  band.  Length.  5  cd.m.  Breadth,  75 
cd.m. 

Marine.^NorUi  Sea  (Scotland,  Greg.,  BAhusie,  Qtve.). 


GENUS  13.— CISTULA  CLEVE,  1894. 

Valve  rectangular,  broad.  Central  nodule 
very  small.  Raphe  between  two  strong 
silicious  costae.  Striae  radiant,  slightly  inter- 
rupted by  several  hyaline  longitudinal 
bands. 

Only  one  species  known. 
Fig.  41. — Cistula  LanrnMiamd^ 


C.  Lorenziana  Grun.  (sub  Navicula  in  Verh.,  i860,  p.  547*  pi.  3» 
f.  3* ;  Qeve  Syn.,  pL  i,  f.  31),  plate  28,  fig.  790. 

Valve  rectangular,  sometimes  somewhat  gibbous  in  the  middle  and  at  the 
apices.    Striae  gently  radiant,  about  17  in  i  cdm.,  composed  of  elongated 
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dots,  arranged  in  regular  longitudinal  rows,  12  in  i  c.d.m.,  flexed  in   the 
middle.     Length,  4*5  c.d.m.     Breadth,  2  cd.m. 
Mnrinc.— Soiuh  Coast  of  England  (Roper.). 

GENUS  14.— AMPHIPLEURA  KUTZ.,   1844. 

Frustules  fusiform.  Valves  narrowly  lanceolate, 
furnished  near  each  edge  with  a  marginal  keel. 
Central  nodule  obsolete ;  the  two  terminal  nodules 
very  elongate. 

The  genus  AmphipUura  has  for  a  long  time  been 
noted  as  a  microscopical  test  of  extreme  difHculty,  and, 
until  the  invention  of  homogenous  objectives,  the  trans- 
verse striae  could  not  be  seen  without  the  assistance  of 
some  extraordinary  objectives,  such  as  the  i-6th  of  Tolles, 
and  then  it  was  necessary  to  employ  monochromatic  illu- 
mination. It  was  only  in  1884,  by  employing  a  prepara- 
tion of  silvered  AmphipUutay  that  I  was  able  to  resolve 
and  photograph  this  diatom  under  a  silvered  aspect 

Fig.  43. — AmphipUura     __,  .  ,     .  ^  ,  ...  ,  , 

peliuHJa.  This  resolution  was  for  a  long  time  disputed,  and  as 

other  microscopists  were  unable  to  obtain  the  same  resolution,  it  was  thought 
that  I  was  the  victim  of  an  optical  illusion.  The  discovery  of  the  arsenical 
medium,  the  2*4  of  Prof.  Smith,  and  especially  the  construction  of  the  famous 
objective  with  an  aperture  of  i  '60,  which  Messrs.  Zeiss  placed  at  my  disposal 
in  1889,  enabled  me  in  that  year  to  publish  an  irreproachable  photograph  of 
the  AmphipUura  resolved  into  beads,  and  that  put  an  end  to  all  further  dis- 
cussion on  the  subject. 

The  genus  AmphipUura  includes  four  or  five  well-established  species,  only 
one  of  which,  and  that  the  most  delicate,  lives  in  our  regions.  The  Amphi- 
pleura  Lindheimeri^  the  most  beautiful  and  laigest  species,  inhabits  America, 
but  a  variety  M.  TJniheimeri  var,  Truanii  H.  V.H,);  has  been  found  in 
Sb^in. 

A.  pellucida  KiitZ.  (Bac,  p.  103,  pi.  3,  C  52,  and  pL  30,  f.  84  ; 
H.V.H.  Atl.,  pi.  17,  f.  14, 15  aod  A*;  Type  No.  165),  plate  5,  fig.  253. 

Valve  narrowly  lanceolate,  with  acute  apices.  Raphe  not  interrupted 
in  the  median  portion  of  the  valve.      Central  nodule  very  rudimentary ; 


RBICHBLTIA. 


24.^ 


terminal  nodule  very  elongated.     Transverse  striae  only  visible  with  great 
difficulty,  37  in  i  c.d.m.  on  an  average.     Length,  8  to  14  cd.in. 

Fresh   water.— Antwerp,  Loutain,   Brussels. —Sussex   (W.    Sm.).      Norfolk   (Kitton).    Hull 
(Norman).    Ireland  (O'Meara).    Scotland  ( H.  L.  Sni.,  Type  No.  7).    . 


GENUS  16.— RBICHBLTIA  H.V.H.,  1895,  in  Litt. 


Fig.  43. 
ReichelHa  nobilis. 


Valve  lanceolate,  slightly  gompho- 
nemoid  simulating  an  Amphiplcura. 
Girdle  face  cuneate.  A  single  species, 
R.  nobilis  (Rcichelt)  Hy.H.,  found  in  a 
fossil  state  at  Hainspach. 

This  new  genus  is  excessively  interesting, 
and  we  do  not  know  of  any  analogous  one. 
The  valve  displays  rather  delicate  transverse 
costae,  separated  at  the  median  portion  by  an 
elongated  hyaline  space,  simulating  the 
terminal  nodules  of  the  Amphipleura^  but  m 
these  hyaline  spaces  there  is  a  delicate 
bifurcated  raphe,  like  that  of  the  large 
Pinnularia^  and  terminating  at  the  apex  in  a  nodule,  while  the  other  end  of 
the  raphe,  after  having  traversed  a  kind  of  nodule  placed  in  a  small  depression 
is  prolonged  a  little  further  on.  Between  the  costae  is  a  double  row  of 
very  delicate  beads,  about  20  in  i  cd.m.  About  7*5  costae  in  i  cd.m. 
Length  of  valve,  about  9  cd.m.  Breadth  at  the  median  portion,  about 
I  cdm. 

The  figures  in  the  text  are  from  one  of  my  photographs,  that  of  the  valve 
X  600  diameters,  and  the  details  of  structure  x  1000  diameters.  This  very 
curious  fonn  has  the  combined  characteristics  of  an  Amphipleura^  BtrkcUya^ 
and  Gomphonema.  I  have  been  able  thoroughly  to  study  it,  thanks  to  the 
numerous  examples  which  Mr.  H.  Reichelt  has  had  the  kindness  to  place  at 
my  disposal.  The  photographs  have  been  made  with  Zeiss  objective  of 
I '60  N.A  The  examination  made  with  this  objective  has  enabled  me  to 
ascertain  that  the  description  given  by  Mr.  Reichelt  by  means  of  objectives  of 
less  resolving  power  was  defective,  and  did  not  correspond  with  the  very  curious 
structure  of  the  valves.  I  have,  therefore,  with  the  assent  of  Mr.  Reichelt 
ventured  to  change  the  name  given  by  its  author,  and  I  have  great  pleasure  in 
dedicating  to  him  this  interesting  genus. 
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GENUS  16.— BREBISSONIA  GRUN.,  i860. 

Valve  with  central  nodule  linear,  very 
elongate  ;  terminal  nodules  distant  from  apices. 
Frustules  pediculate. 

Brebissonia  Boeckii  (Kiitz.)  Grun. 

(i860,  Wien,  p.  512;  Doryphora  Boeckii^    IV.   Sm.^ 
S.B.D.  i.,  p.  77,  pi.  24,  f.  223;  H.V.H.,  T>T)eNo. 

Valve  lanceolate,  rhomboidal,  with  striae  very 
robust,  radiate,  10  in  i  cd.ni.,  finely  divided 
transversely  like  those  of  the  Radiosat  {Navicuia). 
Raphe  surrounded  by  a  considerable  hyaline  area, 
often  narrowed  near  the  central  nodule,  slighdy 
extended  beyond  the  terminal  nodules.  length,  7 
to  13  c.d.ni.  Breadth  at  the  median  portion,  2 
cd.m. 

Marine.    England  (W.  Sm.,  Kitton,  Norman);   Dundee.  Scot- 
land (Kitton  in  DaxtiT's  Coll..  No.  3463);  Ireland  (DM.);  Kiel, 
Germany  ( Eulcnstein) ;  North  Sea.  near  Christiania  (D.  Doeck). 
Kig.   44. — nreHss0Kta 
Docckii. 

GENUS  17.~-ROUXIA  J.  BRUN  AND  F.  HERIBAUD, 

1893. 

Valve  elongated,  linear,  with  central  nodule 
rudimentary  or  absent,  terminal  nodules  very 
elongated,  and  narrow  at  the  apices.  A  row  of 
beads  round  the  nodules  and  the  raphe,  which  is 
not  distinct  Frustule:  girdle  view  sigmoid. 
A  single  exotic  species. 


c>     •*     ^\ 


Fig.  45.— ^wjrM 
PtragallU 


Rouxia  Peragalli  J.  Bmn  and  F.  Herib. 
(Diat  d'Auvergne,  p.  156,  pi  i,  f.  12). 
From  Japan. 

The  authors  of  the  genus  place  it  among  the 
Pseudo-raphidiese,  but  as  it  appears  to  me  to  have  a 
greater  affinity  to  the  Amphipleura^  BerkeUya  etc., 
I  prefer  to  arrange  it  near  those  genera. 


BERKELEYA. 
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GENUS  18— BERKELEYA  (GREV.  1827),  H.  VAN  HEURCK, 

Emend. 

Valves  with  central  nodule  sub-divided,  divisions  more  or  less 
separated.  Raphe  absent  between  the  divisions  of  the  nodule. 
Frustules  naviculoid,  enclosed  in  mucous  tubes  as  in  the  Schixonetna. 

ANALYSIS    OF    SPECIES. 

f  (About  3a  striae  in  x  c.d.m.    B.  tngShM, 

Valves  lublinear,  narrow ;  ttriae  quite  parallel   -j 
<  (About  a6  striae  in  xc.d.m.    B.  mlcam 

L   Valves  ellipticaManceoIate,  median  striae  parallel,  terminal  radiate    .       .     B.  MUwyiilL 


B.  fragilis  Grev.  (Scot  Crypt.  Flor.  pi. 
294;  H.V.H.  Atl.,  pi.  16,  f.  12). 

Valves  linear,  narrow,  and  very  elongated ;  sub- 
divisions of  central  nodule  rather  approximate ;  striae 
quite  parallel,  delicate,  33  to  40  in  i  c.d.m.  Length, 
about  8  cd.m.    Breadth,  about  0*4  cd.m. 

Marine.— Not  yet  discovered  in  Belgium.  England  (Mrs. Griffiths). 
Scotland  (Grev.,  Amott),  Eulen,  Type  No.  8a  Irdand  (O'Meara). 
France,  Brest  (Coronan) ;  Cherbourg  (Br^bisson). 

Prof.  Cleve  makes  B.Jragilis  only  a  variety  of  the 
following : — 

B.  micans  (Lyng.)  H.V.H.   (H.V.H. 

Ad.,  pi.  i6,  f.  II* ;  Type  No.  156),  plate  5,  fig.  254. 

Valves  lineat,  narrow  and  very  elongated;  sub- 
divisions of  central  nodule  rather  distant;  striae 
parallel,  delicate,  26  in  i  cd.m.  length,  8  to  9  c.d.m. 
Breadth,  0*4  cd.m. 

Marine.— Not  yet  discovered  in  Belgium,  but  found  in  France, 
Holland  and  Denmark. 


pj^  ^  B.  DiUwynii  (Agardh)  H.V.H.  (RV.H. 

BerkiU^  fi^igiHs.      AtL,  pi.  16,  f.  !$* ;  Type  No.  157),  plate  5,  fig,  255, 

Valves  elliptical  lanceolate,  narrow,  with  divisions  of  central  nodule  more 
or  less  distant  Median  strise  parallel^  termmal  radiate,  delicate,  30  in  i 
cdm.    Length,  1-5  to  3*5  cd.m.    Breadth,  0-4  to  o-6  of  c.dm. 

Marine.— Ostend  (West.  895  sub.  ScktMonema  ruHlans),     Ostend  leg.  (Grunow).     England 
(Eulen,  Type  Na  8x,  83). 


(Kitton).  Scotland  (£ 
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GENUS  19.— SCOLIOPLEURA  GRUN.,  x86o. 

Frustules  free,  with  valves  naviculoid,  very  convex,  slightly 
twisted  spirally  so  as  to  render  the  raphe  and  connecting  zone  more 
or  less  obliquely-sigmoid. 

ANALYSIS  OF  SPECIES. 

Valve  with  robust  oostie,  between  which  are  two  rows  of  fine  granules    .  M,  l&Mttriftte. 

Valve  with  striss  distinctly  rooniliforro.  about  10  in  i  ccLm.  ;  raphe 
strongly  sigmoid  .1.  tDmida. 

I  Strise  difficult  to  resolve  into  beads,  15  in  x  c.d.m. ;  raphe  scarcely  sigmoid  B.  WmUL 

S.  latestriata  (Breb.)  Grun. !  i^AmpfUprora  latestHata  Bra. ; 
Scoliopleura convexa  Grun.;  H.V.H.,  pi.  17,  f.  12*;  Type  No.  202),  plate  5, 
fig.  247- 

Valve  linear,  narrow,  with  cuneate  apices.  Raphe 
surrounded  by  a  rather  considerable  hyaline  zone, 
slightly  dilated  round  the  central  nodule.  Costse 
robust,  about  7  in  i  cd.m.,  interrupted  near  the  raphe 
by  a  furrow  parallel  to  the  hyaline  zone.  Between  the 
costae  are  two  rows  of  granules  delicate,  alternate, 
seen  with  difficulty.  Length,  about  10  to  15  cdm. 
Breadth,  2*5  c.d  m. 

Marine.— Ostend  (Deby),  England  (Kitton),  IreLond  (O'Meira). 
FVance,  tiahusie  (Sweden). 


S.  tumida  (Breb)  Rabenh.  (Fi.  Eur.  Aig., 

p.  229;  H.V.H.  Atl.,  pi.  17,  f.  II,  13*;  Type  No. 
201),  plate  5,  fig.  a4& 

Valve  lanceolate,  very  gently  attenuate,  with  sub- 
acute apices.  Raphe  surrounded  by  a  small  hyaline 
zone,  considerably  dilated  at  the  median  portion. 
Strise  about  10  in  i  cdm. ;  those  in  the  centre  often 
unequal  in  length,  radiate,  bent,  finely  punctate. 
Length,  10  to  16  cdm. 

Marine.— Antwi 
England  (Kitton), 


Fig.  47,^S€9/u^Umra 
tmwuda. 


Marine.— Antwerp  (Scbddt),  Ostend,  Blankenberghe.    Comnioa  : 
n).  FVanoe,  Denmark. 


&  Westii  (W.  Sm.)  Grun.  (Jn  Wien  Verh.,  i860,  p.  555 ;  a: 
WVtftY  fF.  Sm.,  S.B.I).,  i.,  pi  i6,  f.  135*).  plate  a8,  fig.  791. 
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Valve  elliptical-lanceolate,  with  sub-acute  apices ;  raphe  scarcely  sigmoid, 

surrounded  by  a  small  hyaline  area,  scarcely  dilated  round  the  central  nodule. 

Striae  fine,  about  15  in  cd.m.,  difficult  to  resolve  into  beads ;  connecting  zone 

scarcely  oblique-twisted.    Length,  8  to  10  c.dm. 

Marine-Scheldt  (H.V.H.)     Englaiid    (W.   Sm.  I    Kuton).      Ireland  (aMeaia).      Flrance 
(Brebisson).    Denmark,  Holland  (Van  den  BoMh). 

Note. — Prof.  Cleve  forms  S.  latesiriaia  into  a  new  genus  which  he  calls 
ScoHotropis  Cieve^  while  the  two  others  remain  in  the  genus  Navicuia. 

GENUS  20.— TOXONIDEA  DONKIN,  1858. 

Valves  elongate,  convex,  with  asymmetrical 
margins  ;  striae  decussate.  Raphe  arcuate  with 
its  convexity  turned  towards  the  convex  margin 
of  the  valve.     Frustules  free. 

ANALYSIS  OF  SPECIES. 

Ventral  roarinn  straigbt,  dorsal  margin  very 
arcuate,  valve  short  thick  set  .    T.  iBllgllls. 

Ventral  and  dorsal  margins  feeblj  curved  in 
opposite  directions,  valve  long,  elongate      .    T.  Ortforlaaa. 

T.  insignis  Donkin  (T.M.S.,  1S58,  vl,  p. 

21,  pL  3,  f.  2 ;  H.V.H.  Atl.,  pL  17,  f.  10* ;  Type  Na 

168),  plate  5,  fig.  256. 

Valve   with    dorsal     maigin     strongly    convex, 

Fig.  48.  ventral  maigin  straight,  apices    strongly   produced- 

Tbxmidta  ituignis.      rostrate  on  the  dorsal  side.    Raphe  strongly  arcuate^ 

dividing  the  valve  into  very  unequal  portions.     Stria  decussate,  reaching  to 

the  raphe,  22  in  i  cd.m.     Length,  about  10  cdm.     Breadth,  about  3  cd.m. 

Marine.— Washings  of  mussels  (Debv)  Blankenberghe.    England  (Kitton.  Norman,  Comber). 
Scotland  (Baxter,  Coll.,  1794).    IrcOand  (O'Meara),  and  on  all  the  ooasu  of  the  North  Sea. 

T.  Gregoriana  Donk.  (T.M.S.,  1858,  vl,  p.  19,  pi.  3,  t  1 ;  P^r., 
pL  9,  f.  16*),  plate  a8y  fig.  79a. 

Valve  very  elongated,  with  apices  produced-rostnte,*maigins  slightly  flexed 
in  opposite  directions;  ventral  margin  nearly  straight  Raphe  dividing  the 
valve  into  two  almost  equal  portions  Strie  decussate,  reaching  to  the  raphe, 
the  oblique  19  and  the  transverse  ao  in  i  cdm.  I^ength,  aa  to  a6  cdm. 
Breadth*  about  5  cdm. 

Marine.— Blankenberghe  (H.V.H.).  Eiujland  (Kitton,  Comber).  IrdandfcyMeara),  and  found, 
bat  in  small  quantities,  on  all  the  ooasu  ot  the  North  Sea. 
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GENUS  21.— DONKINIA  RALFS,  i860. 


Valve  carinated,  with  keel  sigmoid,  inter- 
rupted at  the  median  portion  by  the  central 
nodule.  Keel  not  accompanied  laterally  by 
projecting  lines  (or  alae).  Frustule  strongly 
constricted  at  the  median  portion. 


{ 


ANALYSIS  OF  SPECIES. 
^S*  49* — Donkinia  rccia. 

Strue  rectangular,  the  transverse  ao,  the  longitudinal  21  in  x  cd.m.         .  D.  r«eta. 
Strine  decussate,  fine,  21-24  in  z  c.d.m.  .  D.  Otrtaata. 


D.  recta  (Donkin)  Grun.  {Pleurosigma  rectum  Dank.,  T.M.S., 
1858,  vL,  p.  a3,  pi.  3,  f.  6 ;  H.V.H.  Atl.,  pi.  17,  f.  9* ;  Type  No.  194),  plate 
5,  fig.  a86. 

Valve  broadly  linear,  with  apices  attenuate,  subcuneiform-acute.  Raphe 
strongly  sigmoid.  Striae  reaching  to  the  raphe,  rectangular,  about  ai  in  i 
cdm.  Girdle  face  strongly  constricted  at  median  portion.  Length,  about 
8  or  9  cdm. 

Marine.— Washings  of  mussels.    England,  Ireland  (O'Meara).    Rather  common  on  all  the 
coasts  of  the  North  Sea. 

var.  angusta  H.P.  {PUuros^a  ansusium  Donk.).    Narrower,  with 
keel  more  eccentric 
England,  Ireland  (O'Meara). 

var.    minuta  H.P.  {Pleurosigma  minuta  Donk,).    Small  form  of 
t]rpe.    Length,  about  6  cd.m. 
Rather  common.  ^Ireland  (O'Meara). 


D.  carinata  (Donk«)  Ralfs  (Ralfs  in  Prit.  inf.,  p.  921,  pi.  8, 
f.  49*).  plate  35,  fig.  91a. 

Valve  straight,  linear-lanceolate,  with  apices  acute,  very  convex.     Raphe 
very  strongly  sigmoid.    Striae  decussate,  fine,  21  to  24  in  1  c.d.m.     length, 
12  cdm. 
Marine.— England,  Ireland  (O'Meara). 
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GENUS  22.— PLEUROSIGM/l  W.  Sm.,  1853. 

Frustules  n%viculoid,  elongated,  with  valves 
convex,  more  or  less  sigmoid.  Raphe  more  or 
less  sigmoid.  Strix  decussate  or  rectangular, 
reaching  almost  to  the  raphe.  Frustules  with 
connecting  zone  straight,  generally  free,  rarely 
enclosed  in  mucous  tubes. 

The  endochrome  oi  Pkurosigma  presents  a  peculiar 
arrangement,  to  which  we  have  already  referred  in  the 
introduction  <"• 

The  genus  P/eurosigma  includes  numerous  forms 
which  inhabit  all  parts  of  the  world.  Prof.  Cleve 
divides  it  into  two  genera,  reserving  the  name  Pleura 
sigtna  for  forms  with  decussating  striae,  and  giving 
that  ot  Gyrosigma  to  those  with  rectangular  striae. 

The  name  Gyrosigma  is  the  older  of  the  two, 
having  been  given  by  Dr.  HassalL  The  special  study 
which  Professor  Wm.  Smith  made  of  the  group  has 
caused  this  name  of  Pieurosigma  to  be  preserved  in 
spite  of  the  incontestibly  prior  right  of  HassalL 

An  excellent  monograph  of  the  genus  Pkurosigma^ 
by  Mr.  H.  P^ragallo  has  recently  been  published  in 
"Le  Diatomiste."  This  work  includes  the  genera 
Pieurosigma,  Toxonidea,  Donkinia,  and  Rhoicosigma, 
and  forms  a  quarto  volume  of  35  pages,  including  10  plates,  containing  271 
figures.  This  monograph  is  indispensable  to  anyone  who  wishes  to  make  an 
exhaustive  study  of  this  difficult  group,  or  to  determine  exotic  species. 


w 


Fig.  so. 
PUurosigwM.  BalHcttm, 


(«)  See  page 4. 
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In  brackish  water :  Valve  short,  lanceolate,  apices 
brood,  longitudinal  striae  lo-ix  in  i  c.d.m. 

Marine :  Valve  short,  apices  narrow,  7-9  longitu- 
dinal striae  in  i  c.d.ni. 

Fresh  water :   Valve  elongated,  narrowly  lanceo- 
late, lo-ii  longitudinal  striae 

Marine :  Valve  linear,  very  elongated 
Fresh  water :  Valves  lanccolate-sigmoid  . 
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Valve    very    obtuse;   raphe    appearing   strongly 
sigmoid    ..... 


,  Valve  obtuse ;  raphe  appearing  gently  sigmoid    .  PL  fOttprolMk 
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I.  Stria  decussate  (cutting  one  another  in  three  directions). 
A.  All  BtriK  almost  equally  delicate. 

•OBLIQUE  STRLE   CROSSING   ONE   ANOTHER    IN    THE   MIDDLE    OF    THE 
VALVE  AT  AN  ANGLE  OF  ABOUT  6o». 

PI.  angulatum  W.  Sm.  (S.B.D.,  i.,  p.  65,  pi.  21,  f.  205; 

H.V.H.  Atl.,  pi.  18,  f.  2,  3,  4* ;  Type  No.  169),  plate  6,  fig.  257. 

Valve  broadly  lanceolate,  gently  flexed,  sigmoid,  with  median  part  slightly 

angular.     Raphe  feebly  sigmoid.     Striae  decussate,  having  the  same  direction 

throughout  the  surface  of  the  valve,  18  to  20  in  i  cd.m.,  the  transverse  striae 

slightly  more  approximate  than  the  others.     Length,  about  15  cd.m. 

Marine.— Common.     Antwerp  (Scheldt),  Blankenberghe,  Ostend ;    Norfolk  (Kitton).    This 
species  and  its  varieties  are  found  on  all  the  coasts  of  the  North  Sea. 

var.  ^stuarii.  (P/,  yEstuarii  W.  Sm.  I;  H.V.H.  At!.,  pi.  18, 1  8*; 
Type  No.  172),  plate  6,  fig.  258. 

Differs  from  the  preceding,  with  which  it  is  often  mixed,  by  its  rather 
smaller  size,  and  its  slightly  rostrate-produced  apices. 

var.  quadratum.  {PL  quadratum  W,  Sm.  / ;  H.V.H.  Atl.,  pL   18, 
f  I* ;  Type  No.  171),  plate  6,  fig.  259. 

Differs  from  the  type  form  by  its  larger  size,  and  its  more  quadrangular 
shape. 

var.  major.  (H.V.H.  Atl,  pi.  18,  £  5*),  plate  6,  fig.  260. 

Differs  from  the  type  form  by  its  much  larger  size,  reaching  22  cd.m. 

Blankenberghe. 

var.  delicatulum.  {PL  delicatulum   W.  Sm./;  in  H.V.H.'s  Types 
No.  74  and  172). 

Valve  very  narrow  and  inflnitesimally  attenuate.    Striae  24  or  25  in 
1  c.d.m.     Length,  16  to  18  c.d.m.     Breadth,  about  2  cd.m. 
Blankenberghe.— Rare. 

var.  strigosum.  {PL  strigosum  W.  Sm.  /;  H.V.H.  Atl.,  pi.  19,  f.  2*; 
Type  No.  170),  plate  6,  fig.  261. 

Of  very  considerable    size    (more    than   30    c.d.m.)  with   margins 

inflnitesimally  sigmoid,  not  angular,  with  apices  sub-obtuse. 

This  form  has  not  been  found  in  Belgium.— Norfolk  (Kitton).  Coast  of  Sussex  (W. 
Sm.),  Cheshire  (Comber),  Humber  (Norman),  Ireland  (O'Meara). 

PL  rigidum  W.  Sm.  (S.B.D.,  L,  p.  64,  pi.  20,  f.  198;  H.V.H. 
AtL,  pL  19,  f.  3* ;  Type  No.  178),  plate  6,  fig.  265. 

Valve  almost  straight,  with  apices  obtuse,  sometimes  slightly  inflated. 
Raphe  robust,  straight,  with  apices  just  a  little  flexed,  often  with  a  lateral  row 
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of  points  sometimes  crossing  the  central  nodule,  which  is  large,  rounded. 
Terminal  nodules  conical,  meeting  the    margins  ;  striae  oblique,  17  to  21  in 
I  cd.m. ;  the  transverse  striae  more  distant,  16-19  in  i  cdm. 
Marine  and  sometimes  brackish  water. — On  all  our  coasts. 

PI.  affine  Grun.  !  (H.V.H.,  pi.  i8,  f.  9* ;  Type  No.  17s),  plate  6, 
fig.  263. 

Valve  lanceolate,  without  outline  infinitesimally  flexed,  scarcely  sigmoid, 
with  apices  sub-obtuse.  Raphe  feebly  sigmoid.  Striae  i8  to  20  in  i  cdm., 
the  median  striae  crossing  one  another  at  right  angles  in  the  form  of  slightly 
flexuous  lines,  the  terminal  crossing  at  an  acute  angle.  Length,  10  to  22 
c.d.m. 

Marine. —Rather  rare.     Washings  of   mussels  (Deby.),  Blankenbergfae.     England  (Kitton). 
Denmark. 

var.    Nicobarica.   (/V,    Nicobaricum  Grun.,^ovzx2i\  H.V.H.    Atl. 
Supp.,  f.  34),  plate  6,  fig.  264. 

Distinguished  from  the  preceding  by  a  completely  straight  raphe,  and 
its  sides  not  sigmoid 

Marine. — Ostend  (according  to  Kitton).    Blankenberghe  (observed  very  frequently  in  a 
gathering  from  the  mud  of  the  second  basin  made  in  April.  1884). 

Mr.  Kitton  believes  that  I-L  affine  and  its  var,  I^icobarica  are  forms  of 
PL  rtgidum  W,  Sm. ;  I,  however,  think  that  the  flexuous  direction  so 
characteristic  of  the  median  striae  allows  me  to  make  a  special  type  of 
/v.  affine. 

var.  Normanni.  (/V.  Normanni  Ral/s), 

Distinguished  from  the  type  form  by  its  more  lanceolate  shape  (more 
acute)  and  its  rather  finer  striae. 

England  (Kitton,  Norman).    Ireland  (O'Meara). 

PI.  naviculaceum  Breb.  (Diat.  Cherb.,  p.  17,  f.  7;  J^^-  trans- 
versale  W,  Sm.  ;  H.V.H.  AtL  Supp.,  f.  35*  ;  in  Type  No.  320),  plate  6,  fig. 
266. 

Valve  lanceolate,  with  symmetrical  margins,  apices  sometimes  very  slightly 
turned  in  contrary  directions.  Raphe  very  flexed  with  strongly  eccentric 
apices.  Central  nodule  very  dilated  transversely.  Transverse  striae  18  or  19 
in  I  cd.m.  ;  median  oblique  striae  slightly  flexuous^  13  or  14  in  i  cdm. ; 
terminal  oblique  striae  16  or  17  in  i  c.d.m.  Length,  8  to  12  c.d.m. 
Marine. — Blankenberghe.    Rare.    England,  France,  Holland,  Bahusie,  Denmark. 

The  Pi.  lanceolatum  Donk.  approximates  closely  to  the  shape  of  PL 
naviculaceum^  but  differs  from  it  in  its  striation.  The  transverse  striae  number 
20-21,  and  the  oblique  19  in  the  middle  of  the  valve  and  20-21  in  i  cd.m.  at 
the  apices. 
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PI.  intermedium  W.  Sm.  (S.B.D.,  i,  p.  64,  pi  21,  f.  aoo ; 

H.V.H.  Atl.,  p.  18,  f.  6* ;  Type  No.  174),  plate  6,  fig.  267. 

Valve  lanceolate,  narrow,  with  margins  almost  straight ;  raphe  scarcely 
sigmoid.  Transverse  striae  21  to  23,  oblique  striae  20  to  22  in  i  c.d.m. 
Length,  15  to  30  c.dm. 

Mr.  Grunow  remarks  that  the  short  are  more  distinctly  sigmoid  than  the 
longer  specimens. 

Marine. — ^This  species  has  not  yet  been  found  in  Belgium,  but  has  been  frequently  so  in  England . 
France  and  Holland.  It  approaches  PL  delictUulHm,  and  may  also  be  considered  as  a  form  of 
PL  angulatum, 

var.  Nubecula.  (PL  Nubecula  W.  Sm.) 

Only  differs  from  the  type  form  by  its  smaller  size  and  more  obtuse 
apices  ;  the  striation  is  identical. 


•  •  STRL*:  OBLIQUE,  CUTTING  ONE  ANOTHER  AT  AN  ANGLE  OK  MORE 

THAN  6o«». 


PI.  Speciosum  W.  Sm.  (Ann.  N.H.,  1852,  p.  5,  pi.  i,  f.  5  ; 
S.B.D.,  i.,  p.  63,  pi.  20,  f.  197  ;  Perag.,  pi.  2,  f.  16*;  H.V.H.  in  Type  No. 
170),  plate  28,  fig.  793. 

Valve  linear-lanceolate,   with    apices  slightly  curved,  rounded.     Raphe 
straight,  parallel  to  margins,  being  abruptly  bent  quite  close  to  the  apices. 
Transverse  striae  19-20,  oblique  striae  16-18  in  i  cd.m.     Length,  21  to  39 
cd.m.    Breadth,  25  cd.m. 
Marine.— England  (W.  Sm.).     Ireland  (O'Meara),  and  probably  also  other  couniries. 


PI.  elongatum  W.  Sm.  (Ann.  N.H.,  1852,  p.  6,  pi.  i,  f.  4 ; 

S.B.D.,  i.,  p.  64,   pi.  20,  £  199;   H.V.H.  Atl.,  pi.   18,  f.  7*;  Type  No. 
173),  plate  6,  fig.  262. 

Valve  very  long  and  very  nanowly  lanceolate,  with  striae  crossing  ohe 
another  at  an  angle  of  about  68^.  Length,  21  to  38  cdm.  Breadth,  about 
3  cd.m. 

.\ntwerp  (Scheldt,  where  it  is  rather  frequent).     Blankenberghc.     England  (Comber,  Xorman, 
Kitton.  Stolt.).     Ireland  (O'Meara)  and  probably  on  all  the  coasts  of  the  North  Sea. 

In  my  Synopsis  I  referred  this  form  to  the  angulatum  with  which  it  is 
closely  connected. 
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PI.  acutum  Norm.  (Prit  inf.,  p.  920 ;  Per.,  pi.  3,  f.  I,  4*X  plate 
35.  figs.  914,  915. 

Valve  elongate,  rather  broadly  lanceolate,  very  sigmoid,  with  very  acute 
apices.  Raphe  much  flexed  with  eccentric  apices.  Striae  20-21  in  i  cdm. 
Length,  16  to  18  c.d.ra. 

Marine. — England  (Norman). 

PI.  marinum  Donk  ,t.m.s.,  1858,  vi.,  p.  22,  pi.  3,  f.  3 ;  P^rag., 
pi.  3,  f.  II*),  plate  28,  fig.  794. 

Valve  narrow-lanceolate,  not  sigmoid,  with  apices  slightly  tapering  rostrate. 
Raphe  having  a  double  flexure  in  contrary  directions  between  the  central 
nodule  and  the  apices.  Oblique  strire  20  to  21*5,  transverse  21*5  to  22  in  i 
c.d.m.     length,  12  to  15  cd.m. 

Marine. — England  (Donkin,  Kitton,  Comber,  Stoli).    Ireland  (O'Mcara).    Cherbourg,  France 
(nrebisson). 

AA.  Transverse  striae  delicate,  oblique  striae  robust ;  raphe  strongly  sigmoid. 

PI.  formosum  W.  Sm. !  (S.b.d.,  i.,  p.  63,  pi.  20,  f.  195;  ii.v.H. 

Atl,  pi.  19,  f.  4* ;  Type  No.  177),  plate  6,  fig.  268. 

Valve   linear-lanceolate,   strongly  sigmoid,   with  obtuse  apices.      Raphe 

strongly  sigmoid,  dividing  the  apices  of  the   valve   into  two  very  unequal 

portions.     Transverse  striae  rather  delicate,  14  to   17  in   i  cdm.     Oblique 

striae  very  robust,  cutting  one  another  at  right  angles,  10  to  12  in  i  cd.m. 

Length  very  variable,  but  usually  from  35  to  45  c.d.m. 

Marine. — Found  in  fragments  in  the  washings  of  mussels,  Belgium.    England,  Ireland,  Knuioe, 
and  ptobably  on  all  our  coasts. 

PI.  obscurum  W.  Sm.  (S.B.D.,  i.,  p.  65,  pi.  20,  f.  2o6»),  plate 
28,  fig.  795. 

Is  distinguished  from  the  preceding,  of  which  it  appears  to  be  a  miniature 
form,  by  its  fine  striae,  21  to  25  (according  to  W.  Sm.),  and  by  its  very  small 
size,  which  only  reaches  from  8*5  to  15  cd.m. 
Marine. — England. 

PI.  decorum  W.  Sm. !  (Loc  cit,  p.  63,  pi.  20,  f.  196 ;  H.V.H. 
Atl,  pi.  19,  f.  I*),  plate  6,  fig.  269. 

Valve  very  narrowly  lanceolate,  strongly  sigmoid,  with  acute  apices.  Raphe 
very  strongly  sigmoid,  dividing  the  apices  of  the  valves  into  two  very  unequal 
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portions.     Transverse  striae  delicate,  about  i8  in  i  cd.m. ;  oblique  striae 

robust,  13  or  14  in  i  c.d.m.,  cutting  one  another  at  nearly  a  right  angle. 

Length,  about  25  to  30  cd.m. 

Marine — Washings  of  mussels ;  more  frequent  than  the  preceding,  of  which,  according  to  Mr. 
Kitton,  it  is  only  a  variety.    Same  localities. 

//.  Strict  rectangular,  cutting  one  another  in  oftly  two  directions ;  strice 
longitudinal  and  transverse. 

*  Frustules  not  enclosed  in  a  gelatinous  tube. 

a.  LONGITUDINAL    STRIDE    MORE    DISTANT    (AND    CONSEQUENTLY    MORE 
DISTINCT)  THAN  THE  TRANSVERSE  STRI^ 

PI.  Hippocampus  W.  Sm.  (S.B.D.,  i.,  p.  68,  pi.  22,  f.  215; 
H.V.H.  Atl.,  pi.  20,  f.  3* ;  Type  No.  179),  plate  7,  fig.  270. 

Valve  short,  rather  broadly  lanceolrte,  with  apices  obtuse,  abruptly  sigmoid  ; 
longitudinal  striae,  10  or  11  in  i  c.d.ni.,  transverse  striae,  15  or  16  in  i  c.d.ro.^ 
median  striae  slightly  radiate.     I-^ngth,  13  to  16  c.d.m. 

Brackish    water. — Ani*ierp    (Scheldt),    niankenl)erghc.     England  (Kiiton,  Comber,   Norm., 
Stolt. ).    Ireland  (O'Menra).    On  all  our  coasts. 

PI.  attenuatum  W.  Sm.  (s.B.D.,i.,  p.  6S,  pi.  22,  f.  216;  H.v.H. 

Atl,  pi.  21,  f.  II* ;  Type  No.  182),  plate  7,  fig.  271. 

Only  differs  from  the  preceding  by  its  form  being  slightly  thinner  (Grunow) 
and  its  fresh  water  habitat,     length,  19  to  25  c.d.m. 

Fresh  water. — Common  and  general. 

Prof.  Cleve  unites  /V.  aittnuaium  W.  Sm,  with  PL  Hippocampus  IV.  Sm. 

var.  scalprum  (Gaill.)  Grun.  (Arct.  I).,  p.  55 ;  /V.  acuminatum 
Sm,  non  Grun. ;  H.V.H.  Atl,  pi.  20,  f.  4*),  plate  7,  fig.  285. 

Slightly  broader  and  not  quite  so  long  in  proportion  as  the  preceding, 
and  the  striae  a  little  finer.  Longitudinal  14  or  15,  and  transverse  stride 
17  or  18  in  I  cd.m. 

PI.  littorale  W.  Sm.  (Ann.  n.h.,  1852,  p.  10,  pi.  2,  f.  8; 
S.B.D.,  i.,  p.  67,  pi.  22,  f.  214*),  plate  28,  fig.  796. 

Smaller  and  broader  at  the  median  portion,  but  nevertheless  quite  distinct, 
in  consequence  of  the  longitudinal  strix  being  very  robust  and  distant,  7  to  9 
in  I  cdm ;  transverse  striae,  15*5  to  17  in  i  cd.m 

Marine.— Co;ists  of  England  and  France. 
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aa,  LONGITUDINAL  AND  TRANSVERSE  STRI/E  EQUALLY  DISTANT. 

PI.  Balticum  W.  Sm.  (S.B.D.,  i.,  p.  66,  pi.  22,  f.  207,  pi.  23,  f.  207, 

Front  p.  207  ;  H.V.H.  Atl.,  pi.  20,  f.  1 ;  Type  No.  180),  plate  7,  fig.  272. 

Valve  attenuate-linear,  with  apices  obtuse-sigmoid.     Raphe  sometimes  a 
little  more  and  at  others  a  little  less  sigmoid.     longitudinal  and  transverse 
striae  equally  distant  (sometimes  the  transverse  not  quite  so  close  as  the  longi- 
tudinal), about  IS  in  I  c.dm.     Length,  very  variable,  21  to  36  cd.m. 
Marine. — Common.    Blankenberghe,  Ostend,  Antwerp  (Scheldt),  and  everywhere. 

var.  Brebissonii  (Pi.  Scalprum  Breb,;  H.V.H.  Atl,  pi.  21,  f.  6*; 
Types  Nos.  188  and  189),  plate  7,  fig.  273. 

Much  smaller  and  more  delicate  than  the  type  form,  slightly  more 
sigmoid,  with  a  raphe  dividing  the  valve  symmetrically  throughout  its 
length.     Striae  about  22  or  23  in  i  cd.m.     length,  8  to  10  c.d.m. 

Marine. — Ostend,  Blankenberghe  (basin),  mixed  with  the  tjrpe  form  and  abundant. 
Antwerp  (Scheldt),  Liverpool  (Stolt.),  Yorkshire  (Norman).  Sussex  (W.  Sm.). 

Prof.  Cleve  unites  var,  Brebissonii  with  P,  acuminatum. 

var.  Wansbeckii  {PL  Wansbeckii  Donk ;  PL  Baitiam,  var.  fi 
W.  Sm.). 

Smaller  and  more  acute  than  the  type  form,  to  which  it  is  united  by  all 
possible  variations,  though  much  smaller;  more  finely  striated,  19  or  20 
striae  in  i  c.d.m.  (H.  Paragallo). 

Marine. — Mixed  with  type  form. 

PI.  acuminatum  (Kiitz.)  Grun. !  nee  W.  Sm.  (Neue  o. 

ung.  gek.  Alg.,  i860,  p.  561,  pL  4,  f.  6 ;  PL  lacustre  W.  Sni. ;  H.V.H.  Atl., 
pi.  21,  f.  12* ;  Type  No.  181),  plate  7,  fig.  274. 

Valve  acute-lanceolate,  conspicuously  sigmoid.    Longitudinal  and  trans- 
verse strise  17  or  18  in  I  c.dm.     Dry  valve  yellowish.     Length,  13  to  17 
c.d.m. 
Fresh  water. — Common. 

PI.  reversum  Greg.  (Diat.  of  Clyde,  p.  58,  pi.  6,  f.  105),  plate  aS, 
fig.  797. 

This  is  a  very  doubtful  species.  Only  two  examples  have  been  seen  by 
Gregory,  and  no  one  else  has  ever  seen  an  example.  The  valve  is  inflated  at 
the  median  portion  and  at  the  apices. 

aaa.  LONGITUDINAL  STRLE  MORE  APPROXIMATE  THAN  THE  TRANSVERSE. 
a.  Vedves  with  apices  not  rostruU produced. 

PI.  strigilis  W.  Sm.  (S.B.D.,  i.,  p.  6i,  pi.  22,  f.  208;  H.V.H. 
Atl.,  pi.  20,  f.  2* ;  TypeNa  176),  plate  7,  fig.  275. 
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Valve  Fery  laige,  narrow,  dongate,  moderatdy  sigmoid,  with  sub-acute 
afrfces.  Raphe  slightly  flexuous;  transverse  striae,  13  to  15,  longitudinal 
strue,  x6  or  17  in  i  cdm.    Length,  ai  to  50  cd.m. 

Marine  and  brackish  water.— Sclieldt(H.V.H.)    CoasU  of  England,  Ireland,  Denmark  and 
probably  all  the  CoasU  of  the  North  Sea. 


PL  Spencerii  W.  Sm.  {S,BAXy  partim.) 

Valve  narrow,  linear-lanceolate  or  lanceolate  with  apices  more  or  less 
ngmoid,  obtuse  or  sub-acute.     Transverse  striae,  18  to  22,  longitudinal  striae^ 
ao  to  2$  in  x  c^m.     Length,  8  to  13  cd.m. 
Fkesh  water  or  slightly  brackish  water.— The  type  form  and  its  varieties  are  met  with  every- 


Constitutes  a  vast  group  of  rather  different  forms,  but  which  are  united 
together  by  all  the  intermediate  forms;  the  following  forms  may  be 
distinguished  as  varieties  : — 

var,  Smithii  Grun.  I  (/V.  Spencerii  PV.  Sm,  in  S.B.D.,  i.,  p.  68,  pi. 
aa,  t  ai8;  H.V.H.  AtL,  pi  ai,  f.  15*;  Type  No.  186),  plate  7,  fig. 
276. 

Valves  lanceolate-sigmoid.  Central  nodule  small,  elongate.  Transverse 
striae  18*5,  longitudinal  striae  21*5  in  x  c.dm.  Length,  8  to  9  cdm. 
Breadth,  i*a  cdm. 

Fresh  and  braddsh  water.— Antwerp ;  T^e  de  Flandre  (P.  Gaut).  mixed  in  small 
qnantiiies  in  a  gathering  of  the  tfor.  curvuia,  England  (Comber,  Kitton,  Norman),  Ireland 
(aMeara). 

var.  Ktttzingii  Grun.  I  (Neue,  etc,  i860;  H.V.H.  Atl.,  pL  ax,  f. 
14* ;  Type  No.  187),  plate  7,  fig.  277. 

More  elongated  and  broader  than  the  preceding ;  central  nodule 
elongate,  larger.  Transverse  striae  ao*5,  longitudinal  striae  33*5  in  i 
cdm.    Length,  xo  to  ia  cdm.    Breadth,  1*3  to  1*5  cdm. 

Fresh  water.— Bmsaels  (Del).    Frequent  in  Europe,  West  Indies,  etc.  (Grun.). 

var.  acutiuscula  Grun.  I  (Grun.  in  H.V.H.'s  Type  No.  183). 

Form  and  striation  as  in  the  last,  but  slightly  shorter,  and  with  more 
acute  apices.    Length,  8  to  10  cdm.     Breadth,  i:a  to  1*35  c.d.m. 
Ftesh  water.— Bmssds  (Del). 

Pro£  Cleve  unites  the  two  preceding  varieties  under  the  name  of  7% 
KutMingii. 

var.  nodifera  Grun.  I  (Arct.  D.,  p.  59;  H.V.H.  Atl.,  pi.  ai,  f  13* ; 
Type  No.  184),  plate  7,  fig.  278. 

Central  nodule  elongated,  with  an  oblique  hyaline  area ;  longitudinal 
striae  aa  or  33,  transverse  striae  17  to  20  in  i  cdm ;  the  median  ones 
slightly  radiate.    Length,  6  to  10  cdm. 

F^resh  water.— Brussels  (Dd.). 
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var.  curvula  Gnin. !  (Arct  D.,  p.  60;  H.V.H.  AtL,  pL  21.  f.  3-5*; 
Type  No.  185),  plate  7,  fig.  279. 

Narrow,  linear,  scarcely  lanceolate.  Transverse  stria  21  to  22*5  in  t 
c.dm.  ;  longitudinal  striae  24  or  25  in  i  cd.m.  Length,  8  to  12  cdm. 
Breadth,  09  to  I'l  cd.m. 

Brackish  water.— T6»c  de  Flandre  (Schddt)  at  Antwerp  (P.  Gam). 

PI.  tenuissimum.  W.  Sm.  (S.B.D.  l,  p.  67,  pi.  22,  f.  213*), 
plate  28,^fig.  798. 

Very  small,  excessively  narrow,  feebly  sigmoid,  with  very  acute  apices. 
Longitudinal  striae,  24;  transverse  striae,  18  or  19  in  i  cd.m.  Length,  14 
cd.m.     Breadth,  07  cd.m. 

Marine.— Essex  (W.  Sm.),  Liverpool  (Comber;  Slolt.),  Hull  (Norman),  England.     Irdand 
(O'lMean). 

aa.  Valves  with  apices  rostrate  produced. 

PI.  Parkeri  Harrison.  (Q.j.M.s.,  1860,  p.  104;  h.v.h.  AtL,  pi 

21,  f.  lo*;  Type  No.  190),  plate  7,  fig.  280. 

Valve  rather  broadly  lanceolate,   with   acute  apices,  longly  acuminate 

rostrate,  rostrum  broad.     Raphe  dividing  the  apices  of  the  valve  into  unequal 

moieties.    Transverse  strise  about  19  in  i  cd.m.    Longitudinal  striae  about 

22  in  I  cd.m.,  forming,  near  the  middle  of  the  valve,  flexed  lines,  producing 

ellipses  by  their  intersections.    Length,  about  8  cd.m. 

Fresh  water.— Rare.     Pond  in  the  Park  at  Antwerp.     Canal  at  Hassdt  (Van  den  Bom). 
England. 

Prof.  Cleve  considers  this  form  to  be  a  simple  variety  of  P.  iistortum. 

PI.  distortum  W.  Sm.  (Ann.  n.h.,  1852,  p.  7,  pi.  i,  f.  |io ; 

P^rag.,  p.  8,  f.  32»),  plate  aS,  fig.  799. 

Differs  from  the  last  by  its  feebly  tapering  rostrate  apices  and  its  finer 
striae,  the  longitudinal  numbering  28  and  the  transverse   26  in  i  cdm. 
Length,  6  to  10  cd.m. 
Marine.— England.    Ireland. 

PI.  Fasciola  W.  Sm.  (S.B.D.,  i,,  p.  67,  pi.  31,  f.  211;  H.v.a 

AtL,  pi.  21,  f.  8* ;  Types  No.  191  and  192),  plate  7,  fig.  aSx. 

Valve  narrow,  lanceolate,  with  apices  longly  acuminate-rostrate,  strongly 

sigmoid,  rostrum  very  narrow.     Raphe  dividing  the  valve  into  equal  moieties. 

Striae  rather  easily  resolved,  the  longitudinal  ones  being  about  23  and  the 

transverse  about  21  in  i  cd.m.    Length,  about  10  cdm. 

Marine.— Antwerp  (Scheldt),  Blimkenberghe.  England,  Irdand,  and  on  all  the  coasU of  Europe. 
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var.  arcuatum.  {Pi.  arcuatum  Donk,), 

Differs  from  the  type/orm  by  its  apices  being  more  suddenly  narrowed 
and  moreover  flexed*  and  by  its  slightly  finer  striae. 

Mariiie.~£iiglaiMl,  Chibbum  Mouth,  Dmridge  Bay,  Cresswdl  (Donldn).  Firth  of  Tay, 
Scotland. 

van  prolongatum.  (PI.  prohngatum  W.  Sm.  /). 

Much  larger  and  more  elongate  than  the  preceding,  apices  longly 
produced,  often  flexed;  transverse  striae  21  to  33,  longitudinal  striae 
finer.    Length,  21  to  27  cd.m.     Breadth,  i  to  1*5  cd.m. 

Marine. ^Blankenbei^Khe,  Antwerp.  South  Coast  of  England  (W.  Sm.). 

This  form  passes  to  the  following  form  by  every  possible  transition : — 

PL  macrum  W.  Sm,  f  (S.B.D.,  i.,  p.  67,  pi  31,  f.  276* ;  h.v.h. 

Atl.,  pL  21,  f.  9*),  plate  7,  fig.  282,  and  plate  28,  fig.  800. 

Valve  very  narrow,  longly  lanceolate,  with  apices  feebly  sigmoid,  rather 
longly  acuminate-rostrate,  rostrum  narrow.  Raphe  dividing  the  valve  into 
equal  moieties.  Striae  delicate,  seen  with  difficulty,  the  longitudinal  ones  being 
25  to  28,  the  transverse  25  to  27  in  i  c.d.m.     Length,  21  to  27  c.d.m. 

Marine.— Rare:   Antwerp   (Scheldt),   Blankenberghe.      Sussex  (W.   Sm.)«   Hull  (Norman), 
Cheshire  (Comber),  Ireland  (O'Meara),  and  probably  on  all  the  coasts  of  the  North  Sea. 

**  PtiMtules  enclosed  in  gelatinous  tubes,  valves  short,  thick  set. 

PI.  eximium  (Thwaites),  H.  Van  Heurck  (Coiutonema 

fximium  Tkwaites.  Ann.  &  Mag.,  1848,  L,  pi.   12F. ;  pL  12? ;  H.V.H.  Atl., 
pi,  21,  f.  2* ;  Type  No.  193),  plate  7,  fig.  283. 

Valve  short,  linear,  with  apices  sigmoid,  very  obtuse.    Raphe  appearing 
strongly  sigmoid,  dividing  the  valve  into  equal  moieties.    Transverse  striae 
about  23  to  25,  longitudinal  striae  27  or  28  in  i  cd.m.    Length,  about  55 
cd.m. 
Marine.— Antwerp  (Scheldt).    England,  Ireland.  France. 


PL  scalproides  Rab.  (Fl.  Eur.  Alg.,  p.  241 ;  H.V.H.  Ad,  pi.  21, 
f.  I*),  plate  7,  fig.  284. 

Valve  short,  linear-lance  Mate,  slightly  sigmoid,  with  very  obtuse  apices. 
Raphe  scarcely  sigmoid.  Longitudinal  striae  about  29  in  i  c.d.m ;  transverse, 
about  22,  rather  more  robust  than  the  longitudinal  striae,  the  median  slightly 
radiate.    Length,  6  to  7  c.d.m. 

FVesh  water. — Not  yet  found  in  Belgium.    Probably  only  a  form  of  the  last. 
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GENUS  23.— RHOICOSIGMA  GRUN.,  1867 
Emend  H.P.  1891^ 


Fnistules  more  or  less  torsive, 
achnanthiform.  Valves  sigmoid, 
dissimilar;  the  upper  valve  deli- 
cate, convex,  with  raphe  straight 
or  gently  flexed  ;  the  lower  more 
robust,  concave,  with  raphe  very 
sigmoid  and  more  or  less  carinate. 
Striae  decussate  or  rectangular. 

The  genus  Rhoicosigma  includes 
about  15  species,  of  which  only  the 
two  following  belong  to  our  latitude. 
Prof.  Cleve  does  not  recognise  this 
genus,  but  places  the  species  amongst 
the  PUurosigma 


Rhoicosigma  Oceanic um  H.P,  (after  H. 
Perogallo). 


ANALYSIS  OF  SPECIES. 

(  Striae  decussate,  frustule  arcuate,  not  achnanthifonn   . 
(  Striae  rectangular,  frustule  rather  flexed,  achnanthiform 


Rh.  falcatum  (Donk.)  Grun.  (Gmn.  in  Hedwigea,  1867;  PI. 
faUaium  Donkin  \  H.  Perag.,  p.  31,  pi.  9,  f.  25-27*),  plate  28,  fig.  8oi. 

Valves  linear,  gently  sigmoid,  with  apices  obtuse-rounded,  decussate,  fine ; 
girdle  face  gently  arcuate,  but  not  achnanthifonn.     Length,  15  to  18  cdm. 
Breadth,  1*5  cdm. 
Marine.— Cresswell,  Northumberland  !  (Rev.  R.  Taylor  in  Coll.  W.  Amott,  Na  8o6*). 


Rh.  compactum  (Grev.)  Grun.  (in  Cleve  D.  from  West  Ind 
Arch.,  1878,  p.  9;  PL  compactum  Grev. ;  H.  Per,,  pi.  10,  f.  7-8*),  plate  aS, 
fig.  802. 

Valves  lanceolate,  with  sub-acute  apices,  the  upper  with  raphe  straight,  not 
projecting,  the  lower  with  raphe  projecting  very  eccentrically  on  the  valve. 
Transverse  strise  20  to  24  in  i  cdm.,  the  longitudinal  ones  being  very  fine. 
Girdle  view  achnanthiform,  rather  flexed.  Length,  about  14  to  18  cdm. 
Breadth,  about  3*5  c.d.m. 
Marine.— Rather  widespread  (aooording  to  Mr.  PferagaUo).    Bahusie  (Laferstcdt). 


AMPHIPRORA.  361 

(Group)  Amphiprora  Cleve,  1891. 

The  genus  Amphiprora  was  created  in  1843  by  Ehrenberg  in  his 
**  Verbreitung  und  Einfluss,  etc^^p.  113,  from  a  form  which  no  one  has 
been  able  to  identify. 

Prof.  Pfitzer,  in  1 871,  re-arranged  the  species  which  authors  had 
up  to  that  time  described,  and  divided  them  into  his  Amphitropis  and 
Plagiofropis. 

Prof.  Cleve  has  lately  re-constructed  the  genus  in  "  Lc  Diatomiste  " 
(1891),  by  subdividing  the  forms  into  a  number  of  very  characteristic 
groups. 

In  his  Monc^^ph  on  the  Naviculaceae  Mr.  Cleve  adopts  the 
following  classification,  which  we  accordingly  accept : — 


Analysis  of  Sub-genera. 

GinJlcvicw      rRaph««g™oid- 
plicate.         ^  Raphe  not  sigmoid,  but  bi-arcuate  and  very  eccentric 

r  Raphe  central  .... 

?!!?^iTi!n     I  ^Keel  of  both  valves  running  in  opposite 

(T^a  1  ^    <«^o.     .  .  . 

\  Keel  running  in  one  direction 


Ainpitripfowu 

AnrlouU. 

Orthotropii. 

FlaglotMiiii. 
Implioropili. 


GENUS  24.— AMPHIPRORA  (EHR.)  CLEVE,   1891. 

Valve  carinate,  with  keel  sigmoid  through  a  more  or  less  sinuous 
line  of  suture,  united  to  the  lower  portion  of  the  valve.  Axial 
hyaline  area  absent,  median  area  absent  or  small.  Central  nodule 
small.    Connecting  zone  with  longitudinal  plaits. 


ANALYSIS    OF    SPECIES. 

f  Ked  with  coarse  puncu  very  slightly  produced  and  very 
Alae  not     J      distinct,  about  4  in  i  c.d.ni.  .    i 

undulate.  \ 

\  Keel  without  coarse  puncta ;  striae  fine  .A.  palntfofa, 

Aloe  undulate,  festooned  .A.  OfBftta. 
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A.  alata  Kiitz.  (Bac,  p.  107,  pL  3,  f.  63 ;  h.v.h.  Ati.,  pL  22,  f.  n 

and  12*;  Type  No.  195),  plate  5,  fig.  289. 

Valve  linear  elliptic,  with  apiculate  apices. 
Keel  sigmoid,  furnished  with  elongated  dots,  about 
4  in  I  cdm.,  and  having  on  each  side  a  very 
projecting  sigmoid  ala.  Striae  fine,  punctate,  about 
14  to  16  in  I  cd.m.  Frustule  generally  torsive 
in  a  longitudinal  direction,  oblong  elliptic,  deeply 
constricted  at  the  median  portion,  with  rounded 
apices,  connecting  zone  showing  numerous  longi- 
tudinal plaits.     Length,  5  to  13  cd.m. 

Fig.  52.  Marine  and   brackish  water.— Antwerp.  Blankenberghe,  Heyst, 

Amphiprora  alata,  England,  and  on  all  the  coasts  of  the  North  Sea. 


A.  paludosa  W.  Sm.  (S.B.D.,  i.,  p.  44,  pi.  31,  f.  269;  H.V.H.  Ad., 
pi.  22,  f.  10*;  Type  No.  196),  plate  5,  fig.  290. 

Valve  elliptic  lanceolate,  with  apiculate  apices.  Keel  sigmoid.  Strise  fine, 
19  or  20  in  I  c.d.m.  Frustule  torsive^  with  girdle  face  deeply  constricted  at 
the  median  portion,  apices  rounded  or  truncate,  connecting  membrane  with 
plaits  fine,  very  approximate.  Alae  very  projecting,  forming  near  the  apex 
a  plait,  which,  when  seen  in  the  girdle  view,  assumes  the  appearance  of  an 
inflexion  or  undulation.    Length,  4  to  8  cdm. 

Brackish  water.— Antwerp,  Blankenberghe.     England  (Comber,  Kitton,  Stolt,  Norm.,  and 
W.  Sm. )  and  probably  in  all  our  regions. 

Observation^ — It  sometimes  happens  that  a  number  of  striae  become  more 
vigorous  than  the  others,  as  in  the  first  of  the  two  figures. 

var,  duplex.  {A.  duplex  Donk.^  T.M.S.,  1858,  vi.,  p.  28,  pi.  3,  f.  13; 
H.y.H.  Atl.,  pi.  22,  f.  IS,  i6»;  in  Type  No.  416),  plate  5,  fig  292. 

Valve  with  keel  very  sigmoid,  lateral  alae  with  inflexion  very  feeble  or 

absent.     Length,  4  to  6  c.d  m. 

Marine.— Blankenberghe  (and   basin).      Rare.      England   (Comber  and  W.  Sm.). 
Ireland  (O'Meara),  and  probably  in  all  our  regions. 


A.  ornata  Bailey.  (Mic.  Obs.  made  in  South  Carolina,  etc.,  p.  38, 
pi  2,  f.  IS  and  23 ;  H.V.H.  Atl.,  pi.  22  bis.,  f.  5*),  plate  5,  fig.  293. 

Frustules  torsive^  deeply  constricted  at  the  median  portion,  with  alae  gently 
undulate  and  fiestboned  throughout  their  length.    Strise  radiate^  finely  punctate^ 
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20  to  32  in  I  adjn.    Connecting  zone  w:th  numerous  (8  to  10)  well-marked 

plaits.     Length,  45  to  8  cd.m. 

Fresh  water.— This  beautiful  and  rare  species  has  only  been  found  once  in  Bdgium,  and  that 
in  scantv  numbers,  in  a  single  gathering  at  Antwerp,  by  Rev.  P.  Gautier.  Fnnce  (Temp. 
Pterag.,  Na  258).    Not  yrt  found  m  the  Bntish  Isles. 


GENUS  25.— TROPIDONEIS 
CLEVE,  1891. 

Valve  very  convex,  carinate,  with  keel 
not  sigmoid,  sometimes  straight,  sometimes 
oblique.  Median  pores  on  the  median  lint 
very  approximate.  Axial  hyaline  area 
absent ;  central  area  absent  or  small.  Striae 
parallel,  formed  of  small  beads,  forming  also 
more  or  less  regular  longitudinal  lines.  Con- 
necting zone  simple,  without  plaits. 


F>lf'  S3.— -^<a5^t>fWfa 
maxima. 

Sec.  I.  Orthotropis  Cl.,  1891.— Central  keel  (straight),  girdle 
face  very  strongly  constricted. 

ANALYSIS  OF  SPECIES. 
(  A  pseudo-stauros  round  the  central  nodule ;  striae  rather  robust    0.  mailma, 
I  No  pseudo-stauros ;  striae  delicate.  .0.  laiildoptanL 

[  A  true  stauros ;  valve  simulating  a  maviatla.  .    Pioiido-ainptaiprora  ftavr- 


O.  lepidoptera  (Greg.)  Clevc.  (Diat.  of  Clyde,  p.  33,  pi.  4, 

f.  59;  H.V.H.  Atl,  pi.  22,  f.  2-3» ;  Type  No.  197),  plate  5,  fig.  287. 

Valve  lanceolate,  with  apices  acute  and  slighdy  apiculate.  Central  nodule 
robust.  Keel  straight.  Strise  parallel,  fine,  21  in  i  cd.m.  Frustule 
elongate-linear,  oblong,  constricted  at  the  median  portion,  with  apices 
rounded,  slightly  inflated.     Length,  10  to  20  cd.m. 

Marine.— Washings  of  mussels  (Deby.).     England  (Kittoo,  Norman).     Scotland.    Irdan 
(O'Meara).  France?.  Hdland. 
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var.  pusilla.  {A.  pusilla  Greg. ;  Diat  of  Clyde,  p.  32,  pi.  4,  f.  56, 
56^ ;  in  Type  No.  74,  very  rare),  plate  29,  fig.  804. 

Differs  from  the  type  form  by  its  smaller  size  (4  to  6  cd.m.),  and  its 
more  approximate  striae  (24  in  i  cd.m.,  according  to  Gregory). 

Marine.— Rare:  Blankenberghe  (H.V.H.).  Braydon,  Norfolk  (Kitton),  Bangor  (Scolt.). 
Lodi  Fine,  Scotland  (Greg.),  Ireland  (O'Meara). 

In  his  Diatomace(B  of  the  Clyde  (p.  33),  Dr.  Gregory  refers  to  his  A, 
lepidoptera  a  singular  form  which  he  figures  as  plate  4,  fig.  59^  and  60.  The 
same  form  has  been  figured  by  Dr.  Ad.  Schmidt  (Nordsee,  pi.  3,  fig.  i*),  under 
the  name  of  Amphiproha  obtusa  (plate  29,  fig.  803  of  this  work),  and  by  Mr. 
Cleve  (N.R.D.  and  Arct.  Diat),  under  the  name  of  Navicula  ardica  CL 

In  his  Synopsis  Prof.  Cleve  has  erected  it  into  a  special  genus,  under 
the  name  of  Pseudo^mphiprora.  The  form  we  refer  to  P.  stauroptera^  has 
its  valves  elliptic-lanceolate,  with  obtuse  apices,  a  moderately  broad  stauros 
and  strise  fine  (14  to  18  in  i  c.d.m.),  punctate,  parallel,  and  crossed  on  each 
side  of  the  raphe  by  an  arcuate  line,  somewhat  constricted  near  the  stauros. 
Length  of  the  valve,  11  to  13  c.d.m.    Breadth,  3  to  3*5  cd.m. 

Marine.— North  Sea  (Greg.) ;  Finmark  (Qeve). 

O.  maxima  Greg.  (Diat  of  Clyde,  p.  35,  pi.  4,  t  61 ;  H.V.H., 
pL  22,  f.  4-s»),  plate  5,  fig.  288. 

Valve  lanceolate,  very  slightly  attenuate  as  far  as  the  sub-acute  apicesi 
deeply  depressed  at  the  median  portion,  showing  a  robust  arcuate  ala  on  each 
side  of  the  raphe.  Strise  about  14  in  i  cd.m.,  leaving  a  stauroneiform  area 
round  the  central  nodule;  distinctly  punctate,  puncta  forming  longitudinal 
lines.  Frustules  rectangular,  very  broad,  with  apices  rounded,  deeply 
constricted  at  the  median  portion.     Length,  11  to  16  c.d.m. 

Marine.— Not  yet  found  in  Belgium.    England  (Kitton),  Scotland  (Greg.),  Ireland  (O'Meara), 
Heligoland. 

SiC.  IL  Plagiotropis  Pfitz.,  1S71.— Valve  with  raphe  eccentric, 
girdle  face  very  feebly  or  not  constricted. 


Valve  with 

margin 

flexed 

regularly. 


"     Frustules 

slightly 

constricted 

at  the  median 

portion. 


ANALYSIS  OF  SPECIES. 

Lateral    plait    conspicuous    throughout 
the  length  of  the  valve  .  PL  tltfaiia. 

Lateral  plait  only  well  marked  on  the 
terminal  third  of  the  valve    .  .  PL  Van  HiWClrii 


Frustule  without  any  constriction,  only  differing  from  a 
Nitzsdiia  by  the  central  nodule  .PL  Titrta. 


Valve  with  margin  abruptly  gibbous-inflated  at  the  median  portion  .  PL  gfblMrala. 
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PI.  clcgans  (W.  Sm.)  Grun. 

(Amphiprora  ele^ans  W.  Sm.^  S.B.D.,  ii., 
p.  90;  H.V.H.  Atl.,  pL  22,  f.  I  aad  6*; 
Type  No.  199),  plate  6,  fig.  294. 


Valve  lanceolate,  narrovir,  very  convex. 
Lateral  plait  very  visible  on  the  girdle 
side  throughout  the  length  of  the  valve. 
Striae  about  13  in  i  c.d.m.,  very  visible, 
granular,  leaving  a  small  hyaline  area 
round  the  central  nodule.  Girdle  £su:e 
sub-quadrangular,  with  rounded  apices. 
Length,  20  to  30  c.dm. 


Mmrine.—Rare.  Washinflr  of  mussds  (Oebr), 
Kankcnbcrehc  (H.V.H.).  England  (W.  Sm. ;  Kitton), 
Scotland  {Qrtg.),  Ireland  (W.  Sm.). 


Piagiotropis  tUgans, 

PI.  Van  Heurckii  Grun.  (ilv.h.  Atl.,  pi.  22  bis^t  6,7,8*; 

Type  No.  198),  plate  6,  fig.  295. 

Valve  lanceolate,  with  apices  strongly  tapering.  Lateral  plait  abruptly 
arcuate  from  the  third  of  the  valve,  and  only  distinctly  visible  (in  girdle 
view)  on  the  terminal  third  of  the  frustule.  Striae  very  delicate,  about  22  in 
I  cdm.  Girdle  face  quadrangular,  sub-elliptic^  with  median  portion  scarcely 
constricted.     Length,  about  6  cd.m. 

Marine. — I  made  an  abundant  gathering  of  this  interesting  species  in  the  spring  and  autumn 
of  x88a  in  the  Retaining  Basin  of  BUnkenberghe.     I  had  not  previously  noticed  it. 

PL  vitrca  (W.  Sm.)  Grun.  (Arct  D.,  p.  67;  H.V.H.  AtL, 
pi.  22,  f.  7-9»),  plate  ag,  fig.  805. 

Valve  lanceolate,  with  keel  very  eccentric,  central  nodule  rather  small, 
transverse  strias  fine,  17  to  19  in  i  cdm.  Girdle  face  lanceolate,  subtruncate, 
without  any  constriction.  Length,  7*5  to  10*5  cdm.  Breadth  of  valve,  1*5 
to  about  2  cd.m.     Breadth  of  frustule,  8*5  to  14*5  cd.m. 
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This  singular  form  has  all  the  appearance  of  a  Nitzschia,  and  on  first 
examination  is  only  dbtinguished  from  one  by  the  central  nodule  being  more 
developed  and  the  absence  of  dots  on  the  keel. 

Marine. — Coasts  of  Englaad,  Scotland,  Denmark,  France  (Calvados),  Oldenburg. 

PI.  gibberula  Grun.  (H.V.H.  Ati.,  pi.  22  dis.,  f.  12,  13*  without 

description),  plate  29,  fig.  806. 

Valve  lanceolate,  narrow,  with  acute  apices  and  margins  abruptly  gibbous- 
inflated  at  the  median  portion.  Striae  fine,  18  in  i  ad.DL  Girdle  face  slightly 
constricted,  appearing  at  first  view  to  be  achnanthiform  in  consequence  of  the 
presence  of  a  projecting  boss. 

Marine.— -Firth  of  Tay  (Scotland).    Heligoland. 

Sec.  III.  Amphoropsis  Gruw.  (in  Syn.  1S83).— Valve  wiih  raphe 
eccentric;  keels  running  in  same  direction. 

A.    recta     (Greg.)     Grun. 

(Amphii^rora  recta  Greg.  T.M.S.,  1857, 
v.,  p.  56,  pi.  I,  f.  40;  H.V.H.  AtL,  pi. 
22  bis,y  f.  9-10.    Cleve  and  Moll.  Diat) 

Frustules  rectangular,  gently  con- 
stricted at  the  median  portion,  with 
rounded  angles.  Valve  strongly  unequi- 
lateral,  without  distinct  alse.  Transveise 
strise  21  to  24  in  i  cdm.  Length,  8  to  9 
cd.m.    Breadth,  2  to  3  cd.m. 

Fig-  S^—An^horopsU  rtcta.  Marine—Mouth  of  the  Tay.  Scotland  (Greg. ) 

GENUS  26.— AURICULA  CASTR.,  1873. 

Valves  very  convex,  extremely 
asymmetrical ;  ventral  and  dorsal 
portions  in  diflferent  planes.  Raphe 
raised  like  a  keel,  not  sigmoid, 
oblique.  Keels  of  the  two  valves 
turned  on  the  same  side.  The  two 
terminal  nodules  connected  by  a  semi- 
mammiform  elevation.  Sutural  zone 
complex. 

The  genus  Auricula  was  created   by 

Count  Castracane  for  a  very  curious  form 

Fig.  xf,,~'Auricuia  Aw^iiHHs.         found  in  the  Island  of   Lcsina  in  the 
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Adriatic     Since  then  various  analogous  forms  have  been  found,  and  Prof. 
Cleve  has  included  in  this  genus  Amphiprara  compUxa  and  A.  dedptcm. 

ANALYSIS  OF  SPECIES. 

Valve  in  the  form  of  a  boat,  ao  to  aa  striae  in  x  c.d.01.    Connecting  zone 
without  icatteFed  coone  dots    .  .A.  dedplmi. 


{Strie  fine.  90  in  x  c.d.ni.  .A.  oomplaA. 

Striae  robust,  8  in  x  cd.ra.  .A.  Am]dlitrlt!i. 


A.  decipiens  (Grun.)  {Amphoropsis  dedpiens  Grun.  in  CI  and 
M.  Diat,  Na  309;  H.V.H.  Atl.,  pi.  22  bt's,^  f.  11*;  Amphiprara  plUata 
Greg.,  Diat.  of  Clyde,  p.  33,  pi  4,  f.  57). 

Frustule  rectangular,  somewhat  constricted  at 
the  median  portion;  line  of  juncture  sinuous, 
median  area  indistinct,  striae  20  in  i  c.d.m. 
Sutural  zone  divided,  having  about  three  divisions 
in  I  cd.m.,  broad  on  the  dorsal  face,  narrower 
on  the  ventral  face,  and  having  about  22  striie 
in  I  cd.m.  Length  of  frustule,  6  to  11  c.d.m. 
Breadth,  5  cd.m. 

^  Marine. — Coasts  of  Scotland  (Greg. ,  etc ) ! 

Amphoropsis  decipiens. 

A.  COmplexa  (Greg^.)  CI.  (Amphiprora  compUxa  Greg,  in  Diat 
of  Clyde,  p.  36,  pi.  4,  f.  62*),  plate  29,  fig.  807. 

Frustule  sul>quadrangu1ar,  elongated,  with  median  portion  constricted. 
Valves  arcuate,  raphe  inflexed.  Connecting  zone  having  5  or  6  cuneatc 
segments,  semi-lunar,  somewhat  constricted  at  the  median  portion,  finely 
striated,  strise  somewhat  radiant,  20  in  i  c.d.m.,  bordered  with  a  row  of  beads 
(about  8  in  I  cdm.)  on  the  dorsal  margin.  Frustulcs  :  length,  9  to  12 
c.d.m. ;  breadth,  about  7  cdm. 
Marine. --Coasts  of  Scotland  (Greg  ). 

The  two  following  species  which  Prof.  Cleve  records  from  Sweden  may 
perhaps  also  be  found  in  the  North  Sea. 

A.  insecta  Grun.  i^A.  mucronata  H.  L.  Sm.^  Spec  Diat.  Typ. 
No.  38 ;  Am.  Q.M.J.,  1878,  p.  17,  pi.  3,  f.  9*).  plate  ag,  fig.  808. 
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A.  minuta  Clcve,  (Syn.  of  the  Nav.  Diat,  p.  ai,  pL  i,  f.  78*), 
plate  29,  fig.  809. 

A.  Amphitritis  Castr.  (Diat  e  Dalm.  c.  icone ;  P^iag  Diat  Villefr., 
p.  85,  pi.  2,  f.  18,  and  pi.  5,  f.  41). 

Characters  of  the  genus.    Valve  face  with  ventral  margin  arcuate,  slightly 

constricted  in  the  median  portion  with  a  submarginal  raphe  edged  with  a  row 

of  beads,  abruptly  depressed  opposite  the  median  nodule.    Ventral  margin 

concave,  smooth  as  far  as  a  very  conspicuous  line  which  connects  the  two 

terminal  nodules,  which  are  elongated,  narrow.    Striae  en   the  valve  face, 

radiate,  bifurcating  several  times,  16  in  i  cd.m«    Length  of  valve,  8  to  10 

c.d.m.     Breadth,  6  c.d.m. 

Marine.— Lesina,  Adriatic  (Castimcaney.    Villcrrandie  Bay,  Mediterranean  Sea  (PeragaHo). 
Balearic  Isles  (Cleve ! ). 

Tribe  hi.— GoMPHONEMEiC. 


Fnistules  curved  in  girdle  view ;  nodule  or  concave  \*alve 
All  other  forms   ..... 


GENUS  27.— GOMPHONEMA  AG.,  1824. 

Valve  naviculoid,  asymmetrical,  one  of  the  apices 
narrower  than  the  other  and  cuneate.  Frustules 
cuneate  in  valve  view.  Parasitic,  sessile  or  stipitate, 
sometimes  enveloped  in  a  mucous  mass.  Endochrome 
formed  of  a  single  lamina,  which  rests  at  the  centre 
on  one  of  the  sides  of  the  connecting  zone,  and  covers 
the  two  adjacent  valves  and  the  other  side  of  the 
zone,  on  the  middle  of  which  is  found  the  line  of 
separation. 

Prof.  Cleve  dismembers  the  genus  Gompkamema^  and 
separates  from  it  three  species  {G.  Herculanum^  mamma^ 
and  eiegans)  to  constitute  his  genus  Gcmphonds.  These 
three  species  have,  as  common  characteristics^  transverK 
costae,  between  which  is  found  a  double  row  of  small 

alternating  beads  (as  in  N.  Sm&Ui^  etcX  and  traversed  by  a  marginal  soleoSi 

more  or  less  distinct 
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ANALYSIS  OF  SPECIES 

*  Asymwmtrkm  Gnm,    Valve  having  a  ratlier  large  isolated  dot  near  one  of  the  sides  of  the 

central  nodule. 

f                                        [  Vahe  very  large,  iniated  at  the  two  apices  .0. 
Median  strire  altematdy  J 

long  and  short.          |  Valve  rather  small,  not  inflated  at  the  lower 

V     apex  .0. 


strisenot 
uhemately 
kmgand 
short;  no 

large 
rounded 
hyaline 

area. 


Valve 

without  a 

h3raline 

area. 

sUgfaUy 

staiuonei- 

form. 


Valve 
having  a 

hyalme 
area,  more 

or  less 
stauronet- 

form. 


Valve  not 
lanceolate 


Upper 

apex 

apiculate. 


Valve  inflated  at  me- 
dian portion  .  O. 


I  Valve  not  inflated  at 

t     median  portion       .  O.  Aogir. 

Uooer       (  ^*^"^   portion   and 
aoex^t  ^P^  ^P^  inflated  O.  fOMl*. 

(,  •P»«*>*^«'    I  No  portion  inflated 


.  Valve  lanoeolate-rostnue 


.a. 
.  a 


At  least 
one  of  the 
apices  of 
the  valve 
subacute. 


The  two 
apices 
almost 
equ.illy 
obtuse. 


"  Valve  naviculoid,  with  the  two  apices 

nearly  similar  .  .0.  ffruCU. 

Valve  gompbonemoid,  with  the  two 
apices  dissimilar  .  O.  mlaropm. 


Valve  nar- 
row, elong- 
ate, length 
6  to  8  times 
its  breadth. 


Valve      very     laige, 
rather  broad  .  O.  VlMo. 

Valve  of  medium  size 
or  small,  narrow    .  O.  latriolum. 


L  A  large  round  hyaline  area 


Valve    not    very  elongate,    length 
about  4-5  times  its  breadth  •  O. 

.a 


*  *  Sjmmttrica  Grun,    No  isolated  dot ;  the  two  sides  of  the  valve  similar, 
f  F^esh  water :  Pseudo-stauros  very  visible ;  strise  radiate  .0.  Uttraotaill. 


\ 


Marine:  No  pseudo-stauros ;  stri«  sub-parallel 


a.  tzlcniim. 


/.  Stria  near  the  nodule  alternately  long  and  short,  at  least  on  one  of  the 

sides  of  the  valve. 


G.  geminatum  (Lyngb.)  Ag.  (Syst  1824,  p.   12;  w.  Sm., 

S.B.D.,  L,  p.  78,  pL  27,  f.  235*),  plate  29,  fig.  810. 

Valve  large,  strongly  inflated  at  the  median  portion,  with  apices  inflated, 
capitate;  the  lower  apex  considerably  smaller  than  the  upper.  Raphe 
surrounded  by  a  considerable  hyaline  area,  inflated  round  the  median  nodule, 
and  displaying  3  to  5  granules  placed  unilaterally.  Transverse  striae  robust, 
9  or  10  in  I  cdm.,  strongly  granular,  radiate,  convergent  in  the  middle 
of  the  valve,  divei^ent  towards  the  apices,  going  round  the  upper  terminal 
nodule,  absent  round  the  lower  terminal  nodule,  which  terminates  in  a  smooth 
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space.  Median  striae  dividing  dichotomously,  and  consequently  appearing 
alternately  long  and  short  Length,  about  9  to  12  cdm.  Breadth  at  median 
portion,  atx)ut  3 '5  .to  4  c.dm. 

Fresh  water.— England  (Kitton,  Comber).    Wales  (Ralft) ;  in  the  Moantains   of  Soodand. 
Ireland,  Scandinavia,  etc 


G.  constrictum   Ehr.  (Abh.,  1830;  h.v,h.  Atl,  pi.  23,  f.6»; 

Type  Na  205),  plate  7,   fig.  296. 

Valve  cuneate,  strongly  inflated  at  median  portion,  with  lower  apex  narrow, 
margins  almost  parallel,  slightly  cuneate,  upper  apex  broad,  deeply  constricted 
at  the  middle,  and  forming  thus  an  apex  broadly  capitate,  truncate,  rounded. 
Raphe  surrounded  by  a  rather  broad  hyaline  zone.  Terminal  nodules  not 
reaching  to  the  apices.  Strise  radiate,  alternately  long  and  short  round  the 
central  nodule,  robust,  finely  divided  transversely,  10  to  12  in  i  c.d.m.  Length, 
about  4  to  6  cd.m. 
Fresh  water. — Rather  common,  everywhere. 

var.  capitatum.  {G.  capitaium  Ehr, ;  H.V.H.  AtL,  pi.  23,  fig.  ;♦), 
plate  7,  fig.  297. 

Differs  from  the  preceding  by  the  constriction  on  the  upper  portion  of 
the  valve  being  absent  or  very  slight 
Fresh  water. — Less  common  than  the  preceding. 

forma  curta.  (H.V.H.  Atl.,  pi.  23,  f.  8*;  Type  No.  206),  plate  7, 
fig.  298. 

Differs  from  the  preceding  by  its  short  thick-set  form  (2  to  3  c.d.m.), 
and  the  triangular  form  of  the  lower  portion  of  the  valve. 
Fresh  water. — Rather  frequent. 

//•  Median  stria  not  alternately  long  and  short. 

I.  No  large  rounded  hyaline  area. 

a.  VALVB  WITHOUT  A  MORE  OR  LESS  STAURONEIFORM  HYALINE 
AREA  IN  THE  MEDIAN  PORTION. 

t.  Valve  not  lanuolaU'rosirmie, 

C  UPPBR  APSX  APICULATB. 

G.  acuminatum  Ehr.  (in£,  p.  217,  n.  308,  pi.  18,  f.  4;  H.v.H. 

Ad.,  pL  23,  f.  i6»);  in  Types  Nos.  10,  18,  etc,  plate  7,  fig.  399. 

Valve  cuneate,  inflated  in  the  middle,  lower  part  widi  almost  parallel 
margins,  slightly  constricted  in  the  median  portion;  upper  apex  dilated, 
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oipitate,  triangular,  obtuse,  apiculate.    Raphe  surrounded  by  a  distinct  hjraline 
zone.     Median  striae  opposite  the  unilateral  dot  very  shortened^  the  others 
quite  equally  prolonged,  finely  punctate,  radiate,  10  to  1 1  in  i  cdm.   Length, 
about  3  to  7  cdm. 
F^esh  waler. — Rather  oommon  eywywhere. 

van  coronatum.  {G  foronaium  Ehr\  H.V.H.  Atl.,  pi.  23,  f.  15*; 
in  Type  No.  aao),  plate  7,  fig.  300. 

More  elongate  (7  to  8  cd.m.),  broader  and  much  more  constricted 
at  the  upper  portion. 

FVesh  waler. — Slightly  rarer  than  the  preceding. 


G.  Augur  Ehr.  (Abh.,  1840,  p.  17  ;  H.V.H.  Atl.,  pi.  23,  f.  29* ;  Type 
Na  208),  plate  7,  fig.  301. 

Valve  cordate-cuneate,  with  upper  apex   obtuse-apiculate,    lower    apex 
preceptibly  attenuate,  slighty  subrostrate.    Raphe  with  a  distinct  hyaline  zone. 
Median  stris  opposite  the  nodule  very  shortened,  the  others  equally  pro- 
longed, radiate  up  to  the  apices,  about  10  in  i  cdm.     Length,  3  to  5  cd.m. 
Fresh  water.— Rather  fineqnent  throughout. 

var.  Gautieri  H.V.H.  (H.V.H.  Atl,  pi.  23,  f.  28*),  plate  7, 
fig.  302. 

Average  size  much  larger  (about  5  cd.m.).     Valve  broader,  margins  of 
upper  portion  of  the  valve  nearly  parallel,  very  slightly  constricted. 
Rare.— Louvain  Gautier) 

CC,  UPPBR  APEX  NOT  APICULATR. 

G.  subtile  Ehr.  (Verb.,  p.  128,  No.  lis;  H.V.H.  Atl,  pi.  23,  f.  13- 
i4»),  plate  ag,  fig.  811. 

Exactly  the  same  (with  the  exception  of  the  upper  apiculation,  which  is 
absent),  as  G.  acuminatum^  of  which  it  appears  to  be  a  miniature.    Transverse 
strise  radiate,  10  in  i  cdm.    Length,  about  4*5  c.d.m. 
FVesh  water.— Engfamd  (Norman),  Lough  Moume,  Irdand  (Greg.)  Elgin,  Scotland  (W.  Amott  I) 

G.  montanum  Schumann.  (Hoh.  Tatra,  p.  67,  pi.  3,  f.  35^; 

H.V.H.  AtL,  pi.  23,  f.  33  and  36* ;  in  Types  Nos.  196  and  348),  plate  7,  fig. 
303. 

Valve  sometimes  scarcely  cuneate,  more  or  less  triundulate,  with  apices 
veiy  gently  narrow,  produced      Raphe  with  rather  broad    hyaline  zone. 
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Median  stri«  much  shortened,  the  others  radiant  up  to  At  apicesy  9  to  lo  in 
X  cdm.     Lengthy  4  to  8  c.d.ni. 
FVesh  water.— Rare.    AUe(Ddofiie).  Ard.  Li^.  (Dt  WikL). 

var.  subdavatum  Grun.  (H.V.H.  Atl.,  pL  2^  f.  38* ;  in  Type  196X 
plate  7,  fig.  304. 

Differs  from  the  type  form  by  the  undulations  being  feebly  marked  or 
absent,  the  valve  being  often  only  slighdy  inflated  at  the  mecuan  portion. 
Ftesh  water,— Rare.    Namur  (P.  Gamier).  Alle  (Del) 

var,  commutatum  Grun.  (H.V.H.  AtL,  pL  24,  f.  2*  >  Type  Na 
211),  plate  7,  fig.  305. 

Differs  from  the  last  variety,  into  which  it  passes  imperceptibly,  by  its 
shorter  and  gently  lanceolate  form. 

Fresh  water.— Bnuteb  (Ddogne). 

G.  parvulum  KiitZ.  (Bac.,  p.  83,  pi  30^  1 63 ;  H.V.H.  Atl.,  pL  as, 
£  9*;  in  Types  Nos.  as,  306,  211,  etc),  plate  7,  fig.  306. 

Valve  cuneate-lanceolate,  with  apices  rostrate  tapering.  Strise  nearly  reach- 
ing to  the  raphe^  the  median  one  much  shortened,  the  others  of  equal  length, 
radiant,  about  14  in  x  cdm.    Length,  2  to  3  cdm. 
FVesh  water.— Cominon. 

var.  lanceolata.  (H.V.H.  AtL,  pi.  2s,  t  io*X  pl^te  7,  fig.  307. 
More  elongate  and  more  narrowly  lanceolate, 
var.  subcapitata.  (H.V.H.  Ad.,  pL  as,  f.  ii*)»  plate  7,  fig.  308. 
With  upper  rostrum  slightly  capitate. 

Pro£  Cleve  considers  the  G.  micropus  described  below  as  a  mere  variety 
of  G.  parvulum. 

mm,  VALVE  HAVING  NEAR  THE  CENTRAL  NODULE  A  HYALINE  AREA  MORE 
OR  LESS  STAURONEIFORM. 

b.  AtUmsimutftlumMctstfthtvmhmtmk-meuU. 

G.  gracile  Ehr.  (inf.,  p.  217,  No.  307,  pL  18^  t  3;  a  navUuhUu 
fV.  Sm. ;  H.V.H.,  pL  24,  f.  12, 13, 14* ;  Type  Na  212),  plate  7f  fif>  309* 

Valve  lanceolate,  rhomboidal,  elongate,  with  apices  ahnost  similar.  Raphe 
surrounded  by  a  distinct  area,  dibued  into  a  kind  of  pseudo-ttauros  at  the 
median  portion.  Nodules  slightly  distant  from  die  apices.  Stritt  feebly 
ladiant,  about  9  or  10  in  i  c,d.m.    Length,  3*5  to  9  cd.m. 

Fresh  water.— MoBUve  (Ddogne).    Ard.  Li^.  (Dc  Wild.),    Edinburgh,  Scotland  (W.  Sm,). 
Holland  (Suringar). 
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var.  dichotomum.  (G.  dickotomum  W.  Sm. ;  H.V.H.  Atl,  pL  24, 
f.  19,  ao,  21*),  plate  7,  fig-  310. 

Less    naviculoid,    upper   apex    of   valve  more  obtuse    and   gently 

constricted;  stria  finer,  12  or  13  in  i  cdm.  Length,  3-0  to 4*5  cdm. 

Fresh  water.— Ewriand  (Comber,  Norman).  Scotland  (W.  Sm.).  Ireland  (W.  Sm.). 
Sweden.     Finland  (Cleve). 

var.  auritum.  (C  auritum  A,  Braun;  H.V.H.  AtL,  pi.  24.  ^ 
IS* ;  in  Type  No.  212),  plate  7,  fig.  311. 

Very  narrowly  lanceolate  and  less  rhomboidal;  in  the  living  state 
furnished  with  two  mucous  hyaline  horns  (see .  H.V.H.  Atl.,  pL  24,  f. 
17^). 

Fresh  water.— Frahan  (Ddogne).    Scotland.    Finland,  Norway,  &c,  (Cleve). 

G.  micropus  Kiitz.  (Bac,  pi.  8,  f.  12;  h.v.h.  Atl,  pi.  25,  f.  4 

and  5;  pi.   24,  f.   46*;  Type  No.  219,   a  form  passing  into  parvyium)^ 
plate  7,  fig.  312. 

Valve  lanceolate,  feebly  gomphonemoid,  with  lower  moiety  rc^gularly 
Attenuate  as  far  as  the  apex,  more  or  less  subacute ;  the  upper  moiety  a  little 
inflated,  with  apex  very  slighdy  rostrate,  capitate.  Striae  approximate  to  raphe, 
feebly  radiant,  10  in  i  c.d.m.     length,  2*5  to  3  cdm. 

Fresh  water.— Rather  rare?    Ard.  Li^.  (De  Wild.).    Glasgow.  Scotland.     France  (Br^bisson.) 
bb.  The  two  t^ica  of  valvi  almost  equally  ohtuse. 

G.  intricatum  Kiitz.  (Bac,  p.  87,  pi.  9,  fl  4;  h.v.h.  Atl.,  pi.  24, 

£  28,  29;  Type  No.  214  [a  variety]),  plate  7,  fig.  313. 

Valve  narrow,  almost  linear,  length  about  6  to  8  times  the  breadth,  a  little 
inflated  at  the  median  portion.     Raphe  surrounded  by  a  considerable  hyaline 
asone ;  nodules  distant  from  the  apices.   Striae  feebly  radiant,  8  to  10  in  i  cd.m. 
Lengthy  about  4  to  6  cd.m. 
Fresh  water.— Aid.  Li^.  (Dt  Wild.).    England  (Comber,  Norman).    Ireland  (O'Meara). 

var.  vibrio.  {G.  vibrio  Ehr.,  Verb.,  p.  128,  pi.  2,  i.,  fig.  40;  H.V.H. 
Atl.,  pi.  24,  f.  26  and  27*;  Type  No.  216),  plate  29,  fig.  812. 

Exactly  resembles  the  previous  form,  from  which  it  only  difiers  in  its 
size  being  larger,  which  attains  9  c.d.m.,  and  by  the  stauroneiform  hyaline 
area  being  much  more  distinct 

Quiet  fresh  water.— England  (Norman),  Ireland  (O'Meara).  France,  Phissia,  and  pro- 
bably oUiers. 

G.  angUStatum  Kiitz.  (Bac,  p.  83,  pi.  8,  f.  4 ;  G.  commune  Riib.  ; 
H.V.H,  Atl.,  pL  24,  f.  48,  49,  so*;  Type  No.  215),  plate  7,  fig.  3x4. 

T 
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Valve  rather  broadly  lanceolate,  almost  regular,  length  about  4  to  5  times 
the  breadth,  with  apices  obtuse,  feebly  rostrate  sub-capitate.  Raphe  surrounded 
by  a  distinct  hyaline  zone,  with  a  rather  broad  stauroneiform  blank  space. 
Strise  slightly  radiant,  10  or  11  in  i  cdm. 
Fresh  water.— CommoD. 


G.  ventricosum  Greg.  (QJ.M.S.,  1856,  iv.,  p.  la,  pi.  i,  £  40; 

H.V.H.  Atl,  pL  25,  f.  13*),  plate  8,  fig,  314  3is. 

Valve  lanceolate-davate,  very  inflated  at  the  median  portion,  with  upper 
apex  inflated  obtuse ;  lower  apex  obtuse,  very  narrow ;  raphe  surrounded  by  a 
lanceolate  hyaline  area,  enlarged  at  the  median  portion  and  showing  in  the 
type  form  a  single  asymmetrical  dot  Median  striae  finely  punctate,  xi  to  13 
in  I  cdm.  Length,  3*5  to  5*5  c.d.m.  Breadth  at  the  median  portion,  about 
I  c.d.m. 

Firesh  water. —North  of  Europe :  Scotland  (Greg.).    Norway.    Sweden.    Finland  (Cleve). 

var.  omata.  Grun.  (H.V.H.  AtL,  pi.  25,  f.  14-15). 
Distingubhed  by  a  semi-circle  of  dots  arranged  near  the  central 
nodule. 

Habitat.— <lruateinala.    Has  been  found  in  a  fossil  state  in  Hungary. 


G.  Sarcophagus  Greg.  (Q.j.M.s.,  1856,  p.  13,  pi.  i,  £  4a; 

H.V.H.  Atl,  pi.  25,  f.  2»;  Type  No.  216),  plate  29,  fig.  813. 

Grunow  made  this  a  variety  of  G,   angusiaium.      It  is  an  extremely 
remarkable  form,  recognisable  by  its  sub-paralled  sides,  narrow  apices  and 
very  distant  strise,  about  8  in  i  c.d.m.     Length,  about  4  c.d.m. 
Fresh  water.— Scotland,  mixed  with  the  type  form  (Greg.  W.  Sm. !),  Ireland  (O'Meara). 

8.  A  large  rounded  hyaline  area. 

G.  olivaCCUm  KiitZ.  (Bac,  p.  85,  pi.  7,  f.  13  and  IS ;  H.V.H. 
Atl.,  pi.  25,  f.  20,  a  and  b\  Type  No.  221),  plate  7,  fig.  315. 

Valve  lanceolate,  feebly  gomphonemoid,  with  apices  slightly  produced, 

or  a  little  clavate.     Raphe  surrounded  by  a  distinct  hyaline  asone  which,  in  the 

middle  of  the  valve,  by  the  abbreviation  of  the  median  striae,  forms  a  very 

visible  pseudo-stauros.  Strise  radiant,  10  in  i  cd.m.   Length,  2*5  to  3*5  cd.m. 

Fresh  wAter. — Rather  frequent,  the  two  forms  often  mixed  together.   Belgium,  England,  Irdand 
Sweden,  etc 
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var.  vulgaris  Orun.  (S^kimiia  vufgaris  KiUt.  ;  H.V.H.  Ad.,  pi.  35, 
£  31* ;  in  Type  Na  33i),  plate  7,  fig.  316. 

Smaller  and  more  strongly  claTate.    Length,  3  to  2*35  cd.m. 
Freihi 


G.  exiguum  Kiitz.  (Bac,  p.  84,  pL  30,  f.  58;  h.v.h.  Ati,  pi.  35, 

f.  34;  in  Type  Na  356),  plate  7,  fig.  317- 

Valves  narrowly  and  r^^ularly  cuneate,  with  upper  apex  obtuse,  a  little 
narrowed.  Raphe  surrounded  by  a  feeble  hyaline  zone.  Striae  sub-parallel, 
quite  equally  approximate  to  raphe,  about  18  in  i  c.d.m.  Length,  about  1*5 
cd.m. 

Marine.— Oftend,  mixed  wiUi  m  mtheriog  of  Grammatcpkora  ocemmua  (Westendorp),  England 
(Nonnan),  Calnulot  (Br6bisson),  Cozhaven,  Denmark,  Hdigoland. 

var.  minutiaaima,  (H.V.H.  AtL,  pL  35,  f.  38* ;  in  Type  No.  536), 
plate  7,  fig.  318. 
Much  smaller  ihan  the  type  form. 
Same  faUiering. 


GENUS  28.— RHOICOSPHENIA  ORUN. 
i860. 


If       V        f  #  Valves  cuneate,  dissimilar ;  the  upper  valve 

If  having  only  apseudo  raphe«  and  without  nodules ; 

Fi**     --RkouotpLnia  ^^^  lowcr  valvc  fumished  with  a  true  raphe  and 

citrvaia,  nodules.    Frustules  flexed  in  girdle  view.    En- 

tf«  upper  Talve. 

k.  Lower  valve.  dochrome  as  in  the  Gamphancma. 

c.  Fmstule. 

ANALYSIS  OF   SPECIES. 

(Fmstule  from  a  to  5  ccLrn.    Striae  not  marginal  .  E.  evfala. 

Fruttule  i  cd.m.  or  more.    Striae  subinarginal  on  upper  valve .  .  E.  Tta 


R.  ciirvata  (Kiitz.)  Grun.  (Novara,  p.  8;  h.v.h.  Atl.,  pi  26, 

f.  I,  a,  and  3* ;  Type  No.  224),  plate  7,  fig.  3x9. 

Valves  cuneate,  with  upper  apex  slightly  produced  obtuse,  lower  moiety 
very  slightly  attenuate  to  a  sub-obtuse  point,  showing  a  lumen  at  each  of  the 
apices.  Upper  valve  with  striae  parallel,  robust,  all  reaching  to  the  pseudo 
raphe,  10  in  i  t.d.m.  Lower  valve  with  strise  radiate,  about  la  in  i  cd.m. 
Raphe  surrounded  by  a  small  hyaline  zone,  dilated  round  the  central  nodule. 
L^gth,  I '3  to  4*5  cdm. 
Fresh  water.— Conunon. 
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var.  mmrinam.  (G.  moHmifm   W.  Sm. ;  H.V.H.  AU ,  pi.  s6,  fl  4 ; 
Type  Na  325),  plate  j,  hg,  320. 

DifTen  from  the  preceding  by  its  size  beii^  generallj  laiger,  and  its 
marine  habitat. 


R.  Van  Heurckii  Gruiu  (FLV.h.  Ad^  pL  26,  l  5,  6,  7,  8,  and 
9»),  plate  7,  fig.  3ai. 

Very  small  Valves  liroadly  lanceolate-subcnneate.  Upper  valve  widi 
striae  radiate^  submarginal,  14  or  15  in  i  cd.m.  Ix>wer  valve  with  striae  reach- 
ing nearly  to  the  raphe,  about  18  in  i  cd.m.  Length,  nther  less  than  i 
cd.m.  ('7  to  '9  cdm.). 

Fresh  water.— Very  rare  ?    Brusels,  BotanicU  Gardens  (Del ). 

This  curious  species  has  been  found  at  Auvergne  (HeribaudX  and  will 
probably  be  met  with  elsewhere. 

Tribe  IV.— Achnanthea 


{Valve  with  stf aight  raphe 
Valve  with  sifmoid  raphe 


GENUS  29.— AOHNANTHIDIUM  (KUTZ )  GRUN.,  1880. 

Valves  elliptic,  strongly  inflated  at  the  median  portion.     Raphe 
sigmoid    Upper  valve  with  only  a  pseudo-raphe ;  lower  valve  with  a 


a.  ^.  f' 

Fig.  6a  —Achmantkidium  JUxtUmm. 
tf.  Upper  vahT.    b.  Lower  valve,    r.  Fruttole. 
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true  raphe  and  nodulei.     Frustules  geniculate  in  girdle  view,  solitary 
or  united  by  threes. 

This  genus,  with  the  character  ahove  given,  only  embraces  a  single  species. 

A.  flexellum  Breb.  (in  Kutz.  Spec.  Alg.,  p.  54 ;  h.v.h.  Atl., 
pi.  26,  f.  29,  30,  31*),  plate  8,  fig.  saa. 

Characteristics  of  the  genus.     Striae  radiate,  delicate,  finely  punctate,  17 

in  I  cd.m.,  the  median  alternately  long  and  shoit,  more  distant  and  more 

strongly  marked.     Length.  4  to  5  cd.m. 

Fredi  water.— Rare.       Bcrgh  (Delogne).       Env    of  I-ou\-ain  (H.V.H.)     England  (Comber. 
Kitton).    Scotland.     Ireland. 

GENUS  30.— ACHNANTHES  BORY.,  1822. 

Valves  naviculoid,  dissimilar,  with  straight  raphe.  Upper  valve 
with  only  a  pseudo  raphe,  and  without  nodules ;  lower  valve  with  true 


a  A.  *•. 

Fig.  6x. — .Aiknanthes  brrvipes. 
a.  Upper  valve. 
d.  Lower  valve. 
r.  Fnistule. 

raphe,  and  central  and  terminal  nodules.  Frustules  geniculate  in 
girdle  view;  individuals  solitary,  geminate,  or  united  into  bands. 
Endochrome  formed  of  a  single  layer,  very  thick,  resting  on  the 
internal  surface  of  one  of  the  two  valves,  so  that  the  other  remains 
fiee. 
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ACHNANTHRS. 
ANALYSIS  OF  SPECIES. 


I.  Valves  with  casta ^  between  which  are  two  rows  of 
small  beads    ..... 


2.  Valves  beaded^  without  casta. 


*  Lower  valve  with  a  ttaurot. 


r 


'iilvc  with  cuneate  .apices 


A.  hnrlpei. 


Upper 
valve 
with 
raphe 
usually 
centric, 
Hexed. 


Upper 
1  valve 
I        with 

raphe 


Valve 
with 
apices 
obtuse- 
rounded. 


Valve 
constricted, 
at  least    . 

at  the 
median 
portion. 


Valve  constricted  only  at  the 
median  portion,  with  apices 
very  slightly  cibtuse-round- 
ed  . 


Valve  constricted  in  the  middle 
and  just  before  the  apices 
which  are  truncate-rounded  .  A.  eottrotela. 


Valve  not  constricted,  refnilarly  elliptic  very 
small  .A.  pftrwla. 


Valve  linear  sub-elliptic ;  median  striae  shortened 


A-Boagaxloa. 


I    eccentric,    |  Valve  linear-lanceolate;  all  the  striae  of  eqiud  length 
I.    straight     (. 


*•  Lower  vahre  without  ttauros. 


a.  UPPER  VALVE    ONLY  DIFFERING  FROM  THE  LOWER    BY  THE  ABSENCE 
OF  RAPHE  AND  NODULES. 


Valves 

broadly 

lanceolate 

or  elliptic 

Linceolate. 


Valve 
narrowly 
lanceolate 
or  linear. 


Apices  sub-acute ;  striae  very  robust 
Apices  obtuse ;  striae  ddicate 

Valve  with  capitate  apices 

Central  nodule  surrounded  by  a  hyaline 


Valves 

with 
apices    - 

not 
capitate. 


Central 
nodule 
without 
hyaline 
area. 


'  Striae  parallel ;  apices  obtuse  .  A.  UBMVli. 

Median  striae  somewhat  ra- 
diate ;  apices  somewhat 
rostrate  .  .  ^ 


,  Valve  longty  elliptic,  inflated  in  the  middk  and  at  the  apices  . 


h.  UPPER  VALVE  DIFFERING  FROM  THE  LOWER  BY  THE 
PRESENCE  ON  ONE  OF  ITS  MARGINS  OF  A  HYALINE 
SPACE  IN  THE  FORM  OF  A  HORSE  SHOE 
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!• — Valve  with  casta,  between  which  are  two  raws  of  small  beads. 

A.  longipes  C.  Ag.  (Sy«t.,  p.  i ;  Consp.,  p.  58,  No.  I  ;  H.V.H. 
Ad,  pL  26,  f.  13,  14,  IS,  and  i6»;  Type  Na  229),  plate  8,  fig.  323. 

Valves  Ibear-elliptic,  constricted  at  the  median  portion,  with  apices  more 
or  less  obtuse,  furnished  with  strong  transverse  costae,  about  6  in  i  cdm., 
between  which  are  two  rows  of  beads,  sometimes  opposite,  sometimes  alter- 
nate ;  upper  valve  without  n^he,  having  sometimes  at  the  apex  a  small  hyaline 
area  (Gninow) ;  lower  valve  with  a  raphe  surrounded  by  a  feeble  hyaline  zone. 
Central  nodule  dilated  transversely  into  a  narrow  stauros.  Frustule  with 
omnecting  zone  finely  striated  transversely,  the  striae  interrupted  by  longi- 
tudinal plaits.    Length,  about  5  to  t8  c.d.m. 

Marine.— Ottend.    Engkuid  (Kittoo,  Comber.  Stolt,  Nomuui),  Irdmid  (O'Meani),  Dennuurk, 
Norway. 

II.  Valve  beaded^  without  casta. 

*Lower  valve  with  a  stauros. 

a,  UPPER    VALVE    WITH    RAPHE    CENTRIC,    FLEXED. 

A.  brevipes  C.  Ag.  (Syst,  p.  i,  Consp.,  p.  59,  No.  3;  h.v.h. 
AtL,  pL  26,  f.  10,  II  and  13* ;  Type  No.  227),  plate  8,  fig.  324. 

Valves  linear-lanceolate,  median  portion  constricted,  apices  cuneate ;  strise 
about  7  in  I  cd.m.,  composed  of  a  to  7  coarse  beads ;  upper  valve  without 
raphe,  lower  valve  with  raphe  surrounded  by  a  distinct  hyaline  area,  increasing 
in  breadth  towards  the  median  portion.  Central  nodule  dilated  into  a  rather 
broad  stauros.  Connecting  zone  as  in  the  preceding.  l..ength,  7  to  10 
c.d.m. 

Marine.— Ostend.    Engbuid  (Kitten,  Comber,  Stott,  Norman).    Scotland.    Ireland  (O'Meara). 
Probably  on  all  tbe  shores  of  the  North  Sea. 

A.  subsessilis  £hr.  (inf.,  p.  328,  pi.  ao,  f.  3;  h.v.h.  Ati.,  pi. 

36,  r.  21,  32,  33  and  34* ;  Type  Na  231),  plate  8,  fig.  335. 

Differs  from  the  preceding,  with  which  it  is  connected  by  intermediate 
forms,  by  the  obtuse^x>unded  apex  of  the  valves,  its  smaller  size  and  its 
finer  striae,  about  10  in  i  cdm.,  formed  of  4  to  7  beads.  Length,  3  to  5 
cd.m. 

Marine.— Antwerp.  Ostend.    Holland  (H.V.H.).    England  (KiUon,  Comber.  Stolt,  Norman). 
Scotland.    Irdand  (O'Meaim).    Probably  Unoughout  Uie  North  Sea. 
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A.  parvula  KiitZ.  Baa,  p.  76,  pi.  ai,  f.  5  ;  H.V.H.  Atl.,  pi.  a6, 
f.  25,  26,  27,  and  28* ;  Type  No.  233),  plate  8,  fig.  326. 

Valve  elliptic-lanceolate,  not  constricted  at  the  median  portion,  the  upper 

having  11-13  plainly  punctated  striae  in  i  c.d.m.,  the  lower  with  a  rather  broad 

stauros;  raphe  surrounded  with  a  small  hyaline  zone  having  14-16  punctated 

strias  in  i  cd.ni.     Connecting  zone  striate  and  plicate  as  in  the  preceding. 

length,  I  to  I'S  cd.m. 

Marine. — Ostend  (Westendorp.  No.  795).    England  (Norman).     Ireland  (O'Meiira).     France 
Br^bisson). 


A.  coarctata  Breb.  (In  w.  Sm.,  S.B.D.,  ii.,  p.  31,  pi.  61,  t  379; 

H.V.H.  Atl,  pi.  26,  f.  17,  18,  19,  and  20*;  Type  No.  230),  plate  8,  fig. 

3^7- 

Valves  linear  elliptic,  constricted  in  the  median  portion,  and  slightly  so 

near  the  apices,  which  are  sub-capitate,  sub-truncate,  rounded ;  upper  valve 

with  pseudo-raphe  very  eccentric,  striae  distinctly  punctate,  12  to  14  in  i 

c.d.m.,  appearing  oblique  from  the  median  portion  ;  lower  valve  with  a  broad 

stauros,  having  13  to  15  striae  in  i  cd.m.     length,  i  to  4  cdm. 

Fresh  water. — Frahan  (Delogne),  England  (Comber,  Nomian),  Scotland  (Baxter  ColL,  Ka  8<;79). 
Ireland  (O'Meara),  France. 

aa.  UPPER  VALVE  WITH  R.\PHE  ECCENTRIC.  STRAIGHT. 

A.  Hungarica  Grun.  (Arct.  d.,  p.  20 ;  h.v.h.  AtL,  pi.  27,  f.  1 

and  2* ;  in  Type  No.  196X  plate  8,  fig.  328. 

Valves  linear  lanceolate,  with  apices  rounded-obtuse  or  cuneate;  upper 
valve  with  striae  almost  parallel,  the  two  median  shortened ;  lower  valve  with 
radiant  striae  finely  punctate,  about  21  in  i  c.d.m.  Raphe  surrounded  by  a 
narrow  hyaline  area,  somewhat  broader  about  the  middle  of  the  valve. 
Length,  2  to  3  cd.m. 
Fresh  water.— Antwerp.  Austruweel.  and  Wilryck,  near  Antwerp  (Gaut).    England  ! 

A.  afiinis  Grun.  (Arct.  d.,  p.  20;  h.v.h.  AtL,  pi.  27,  f.  39  and. 
40*),  plate  8,  fig.  329. 

Valve  linear  lanceolate,  narrow,  with  apices  obtuse  rounded,  having  27  to 
30  striae  in  i  c.d.m.     Upper  valve  with  almost  parallel  striae ;  lower  valve  with 
radiant  striae  and  broad  pseudo-stauros.    Length,  1*5  to  2*3  cdm. 
Fresh  water.— Btussds  (Delogne.) 
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Lowtr  valve  without  tuurot. 

a   UPPER  VALVE  ONLY  DIFFERING  FROM   THE  LOWER   VALVE    BY   THE 
ABSENCE  OF  NODULE  AND  RAPHE. 

K  Vahes  bromily  lanceolati  or  tlli^He-ianceoiaie. 

A.  delicatula  Kiitz.  (Bac,  p.  75,  pi  3»  ^-  21 ;  h.v.h.  Ati.,  pi. 

27,  f.  3  and  4* ;  Type  No.  234),  plate  8,  fig.  330. 

Valves  broadly  lanceolate^  with  apices  very  frequently  produced,  rostrate, 
subacute,  having  about  15  robust  strise,  feebly  radiant  in  i  adm. ;  lower 
valve  with  median  striae  shortened ;  raphe  surrounded  by  a  narrow  median 
zone,  somewhat  dilated  into  a  rounded  area  round  the  central  nodule.  length 
I  to  2  cdm. 

Brackish  water.— Antwerp  (H.V.H..  Type  No.  ii).    England  (H.V.H.,  Type  No.  254). 

A.  Biasolettiana  Grun.  (Arct.  D.,  p.  22;  h.v.h.  Ati.,  pi.  27, 

f.  27  and  28*;  Type  No.  237),  plate  8,  fig.  331. 

Valve  lanceolate,  with  apices  rounded,  obtuse,  median  portion  inflated, 
strife  fine,  feebly  radiant,  22  to  28  in  1  cd.m. ;  lower  valve  with  central  nodule 
surrounded  by  a  small  rounded  hyaline  area.     Length,  about  i  c.d.m. 
Fresh  Mrater. — Brussels  (Delogne). 

AA.  1'ahtfs  narrowly  lanctolaie  or  limear. 

A.  microcephala  Kiitz.  (Bac,  p.  75,  pi.  3.  f.  13  and  19;  h.v.h. 
AtL,  pi.  27,  f.  20-23*),  plate  8,  fig.  33a. 

Valves  very  narrowly  lanceolate,  apices  capitate,  having  30  to  36  feebly 
radiant  striae  in  i  cdm. ;  upper  valve  with  all  striae  of  equal  length,  except 
the  median,  which  is  somewhat  shorter;  lower  valve  with  a  much  shortened 
median  striae,  leaving  an  elongated  hyaline  area  near  the  central  nodule 
Length,  i  to  1*5  c.d.m.     Breadth,  about  '3  of  a  cd.m. 

Fresh  water.— Groenendael  (Delogne),  Ard    Li^.  (De  Wild).     England  (Comber,  Norman) 
Scotland  (Baxter  Coll.  Nos.  a^,  9904).  Ireland  (CJMeara).    Found  almost  ever]rwhere. 

A.  exilis  Kiitz.  (Alg.  aq.  dulc,  1833,  No.  la;  Bac,  p.  76,  pL  21, 
f.  4 ;  H.V.H.  AtL,  pi.  27,  f.  i6-i9»;  in  Type  No.  iii),  plate  8,  fig.  333. 

Valves  narrowly  lanceolate,  apices  rounded,  subobtuse,  striae  somewhat 
radiate,  26  to  27  in  1  cd.m. ;  the  median  more  robust,  more  distant  (19  to  21 
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in  I  cdiD.,  and  more  strongly  radiant,  shortened  and  leaving  an  elongated 
hyaline  area,  larger  in  the  lower  than  in  the  upper  valve.  Length,  from  1-5 
to  about  3  c.dm. 

Fresh  water.— Virton  (Delogne).    France.    England  (Comber). 

A.  minutissima  Kiitz.  (Aig.  aq.  dulc.  No.  75,  Bac.,  p.  75,  pi. 

13,  f.  2  r,  etc. ;  H.V.H.  AtL,  pi.  27,  f.  37  and  38* ;  in  Types  Nos.  in  and 
269),  plates,  fig.  334. 

Valves  very  narrowly  lanceolate,  with  apices  gently  produced,  rostrate, 
obtuse,  rounded ;  strise  delicate,  feebly  radiant,  about  25  in  i  c.dm.,  the 
median  shortened.    Length,  about  1*5  to  2  cdm. 

Fresh  water.— Brussels  (Delogne),  Ard.  Lieg.  (De  WikL),  France,  Fjigland. 

* 

A,  linearis  W.  Sm.  (S.B.D.,  ii.,  p.  31,  pi.  61,  f.  381 ;  H.V.H. 
AtL,  pL  27,  f.  31  and  32*),  plate  8,  fig.  335. 

Differs  from  the  preceding,  into  which  it  appears  to  pass,  by  its  valves 
being  more  linear,  elongated,  somewhat  produced,  rostrate,  and  its  strise 
somewhat  stronger  and  sub-parallel,  24  to  27  in  i  c.d.m.  Length,  i  to  1*5 
cdm. 

Fk«h  water.— Brussels  (Delogne).    SooUand(W.  Sm.).    England  (Kitton).  Irdand  (O'Meara). 

bkb.  VahelongfytUipHc.imJiaUdaitkimiddkandaitMii^ieis, 

A.  trinodis  (Arnott)  Gnin.  (Rv.H.  AU.,  pi.  27,  f.  50,  51,  52*; 

Type  No.  129  ;  Achnanthidium  irinode  W.  Am. ;  RMtoneis  trinodis  Grun. 
olim),  plate  28,  fig.  788. 

Valve  very  small,  longly  and  narrowly  elliptic-sublinear,  inflated  at  the 
median  portion  and  at  the  apices  with  subequal  lobes  and  rounded  apices. 
Stri»  very  delicate,  25  to  30  in  i  cdm.,  short,  not  reaching  to  the  raphe, 
which  is  robust  Central  nodule  elongated.  Girdle  &ce  semi-flexed  at  the 
median  portion.  Length,  about  2*5  c.d.m.  Breadth  at  the  median  portion, 
•6  cd.m.  (6/A.). 
FMsh  water.^Bngland  (Nonnan),  Scotland  (W.  Sm.,  W.  Am.  I). 

a  a,  UPPER  VALVE  DIFFERING  FROM  THE  LOWER  BY  THE  PRESENCE,  ON 

ONE  OF  ITS  MARGINS,  OF  A  HYALINE  SPACE  IN  FORM  OF  A 

HORSE  SHOE. 

A.  lanceolata  Breb.  (in  Katz.  Spec  Aig.,  p.  54;  h.v.h.  AtL, 
pi.  27,  £  «-ii*;  Type  No.  235),  plate  8,  fig.  336. 


ORTHONEIS, 
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Valves  elliptic,  having  i  a  or  13  striae  in  i  c.d.m. ;  the  upper  showing  on 

one  margin  a  hyaline  space  in  the  form  of  a  horse  shoe;  the  lower  with 

median  strise  much  shortened,  and  forming  a  pseudo-stauros.     T..ength,  *8  to 

a  c.d.m. 

Fresh  water.— Rather  rare.     Antwerp,  Brussels  (H.V.H.).  Ard.  U6g,  (De  Wild.).    France, 
England  (Comber,  Norman),  Ireland  (O'Meara). 

var.  dubia.  (H.V.H.  Atl,  pi.  ay,  f.  la  and  13*;  Type  No.  336), 
plate  8,  fig.  337.  . 

Differs  from  the  type  form  by  its  strise  somewhat  closer,  about  13  to  14 
in  I  cdm.,  by  its  lanceolate  form,  with  produced  rostrate  apices,  and  by 
its  somewhat  shorter  pseudo-stauros.     length,  about  1*5  c.d.m.  >» 

Fresh  water.— Brussels  (Delogne). 


Tribe  V.— CoccoNEiDEiC 

f  Vahes  furnished  with  short  marginal  costae 

Frustules  straight  on  girdle  view,  raphe  eccentric 


Valve 
without 
marginal 

costse. 


Raphe  dividing 

the  valve  into 

two  equal 

portions ; 

girdle  face 

flexed. 


Valves  simple,  dissimilar,  the  upper  having 
onlv  a  pseudo-raphe ;  the  lower  having 
nodules  and  a  true  raphe 

The  lower  valve  composed  of  two  layers ; 
the  upper  consisting  of  a  framework  of 
robust  costse.  that  underneath  consisting 
of  a  normal  valve 


OamnrloiMis. 


GENUS  31.— ORTHONEIS  GRUN.,  1868. 
Grun.,  1880. 


-Emend 


Fig.  62.—Orthomeis  spUndida  (Ortg.)  Grtin. 

{a)  Upper  valve. 

(A)  Annulus  and  direction  of  raphe  on  the  two  valves. 

Valves  similar,  furnished  with  a  marginal  crown  of  short  costae, 
sometimes  without  hemispherical  layers.  Frustules  not  flexed  on  the 
girdle  side. 
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Clcve  unites  Orthoneis  with  Afastogloia,     We  have  two  species  of  this 
genus. 

(Valves  very  large,  beads  coarse,  costal  croMm  entirely  surrounding  the  valve  .  0.  iifltndldfc. 
Valves  small,  beads  delicate,  central  nodule  dikited  into  a  narrow  stauros       .  0.  Maotata. 

O.  splendida  (Greg.)  Grun,  (Nov.,  p.  15;  h.v.h.  Ati.,  pi.  28,  f. 

1-2* ;  Type  No.  240) ;  plate  ag,  fig.  814. 

Valve  broadly  elliptic,  with  apices  obtuse  rounded,  narrow  crown  entirely 
surrounding  the  valve.  Raphe  very  robust  with  apices  reflexed  on  the  same 
side,  on  one  of  the  valves  near  the  right  margin,  on  the  other  near  the  left 
margin.  Striae  feebly  radiant,  about  6  in  i  c.d.m.,  formed  of  coarse  beads. 
Length,  6  to  8  cd.m.  Breadth,  about  5  to  6  cdni. 
Marine. — LAmlash  Bay,  Scotland  (Gregory). 

O.  binotata  Grun.  (Nov.,  p.  15  :  H.V.H.  Atl,  pi.  28,  f  7* ;  in  Type 
No.  243),  plate  29,  fig.  815. 

V;ilve  oval,  showing  on  each  side  (or  more  rarely  on  only  one  side)  a 
marginal  semi-elliptic  spot.     Central  nodule  elongated  into  a  narrow  stauros. 
Striae  rather  delicate,  about  T5  in  i  cd.m. ;  distinctly  punctate,  beads  forming 
lines,  decussating  lines.     Length,  3*5  cd.m.     Breadth,  2*25  cd.m. 
Marine.— England.    Ireland  (O'Meara).    Channel  Islands. 

GENUS  32.— ANORTHONEIS  GRUN.,  1868.    Cleve 
Emend,  1893. 


a.  h. 

Fig.  63. — AnarthonHx  exeenirica. 
a.  Upper  valve,    b.  Lower  valve. 


Valves  suborbicular,  furnished  with  a  ring  uns>  mmetrical  with 
the  longitudinal  axis ;  frustules  with  a  straight  sutural  zone,  freely 
wandering. 

A  tingle  species. 
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A.  excentrica  (Donk«)  Gnin.  (Nov.,  p.  10 ;  Coccaneis  txtmtrica 

Valves  suborbicular,  furnished  with  a  large  marginal  ring,  finely  striated 
Valves  with  robust  stri»  about  7  in  i  cd.m.,  composed  of  elongated  beads 
forming  irregular  longitudinal  lines.  Lower  valve  furnished  with  raphe  and 
nodules,  the  upper  having  only  a  pseudo-raphe.  Length,  about  s  cd.m. 
Breadth,  4*5  to  5  c.d.m. 
Marine.— England  (Donldn,  Kitton,  Comber).    North  Wales. 

GENUS  33.-.CAMPYLONEIS  GRUN.,   1863. 

Upper  valve  cellular,  such  structure  being  wanting  in  the  median 
portion ;  lower  valve  formed  of  two  layers  :  the  upper  formed  of  a 


a.  b.  c. 

Fig.  64. — Campyloneis  GrevilUi, 
a.  Upper  valve,     b, .  Lower  valve,     r.  Stratum  of  costae  of  ditto. 

grating  of  robust  costae,  the  lower  layer  consisting  of  a  normal  valve 
furnished  with  raphe  pnd  nodules,  and  covered  with  distinctly 
punctated  striae. 

One  species :  Characters  of  genus  \  terminal  nodules  distant  from  apices. 

C.  Grevillei  (W.  Sm.)  Grun.  {Cocc.  GrevuUi  w.  Sm. ;  S.B.D., 

i>  pi-  3>  f-  35 ;  H.V.H.  Atl.,  pi.  28,  f.  10-12*;  Type  No.  243),  plate  8,  fig. 

344- 

Upper  valve  with  small  cells,  those   in   the   portion  without  structure, 
elongated ;  striae  of  lower  valve  about  18  in  i  c.d.m.    Length,  4  to  6  c.d.m. 
Marine.— England  (Grev.,  Shadbolt,  Kitton,  Norman).    Jersey  (AmoU). 

var.  Argus  Grun.  (in  VVien.   Zool.   Bot.  Gesel,  p.   429,  pi.   10,  f. 
9;  H.V.H.  Atl.,  pi.  28,  f.  15,  i6»),  plate  8,  fig.  345. 

Upper  valve  with  very  large  cells,  almost  or  quite  similar;  interior 
cells  slightly  elongated. 

Marine. — ^These  two  forms  have  not  yet,  but  will  very  probably  be  ^"*md  in  Belgium. 
They  exist  in  Lngland  (Kittun),  Scotland  and  France. 
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COCCONEIS. 


GENUS    34.— COCCONEIS    (EHR   1835),  GRUN.,  1868. 

Valves  broadly  oval,  elliptic  or  discoid,  rarely  lanceolate  ;  the  upper 
having  only  a  pseudo-raphe,  the  lower  furnished  with  nodules  and  a 


^  a.  b,  c. 

Fig.  65. — Cocameis  ScuUllum, 
a.  Upper  valve,     b.  Ix>wer  valve,    c,  Annulus. 

true  raphe.     Frustules  arched  or  genuflexed,  living  as  a  parasite  on 
other  algae.    Endochrome  as  in  the  Achnanihes. 

The  genus  Cocconeis  includes  nuroerous  and  varied  species.  It  has  been 
skilfully  divided  by  Prof.  Cleve  into  a  certain  number  of  groups  which  may 
be  considered  as  subgenera  or  even  as  genera  if  that  be  preferred.  The 
following  are  the  groups  which  I  adopt  to  distinguish  my  species : — 


ANALYSIS  OF  GROUPS. 

Valve       (  Upper  valve  furnished  with  distinct  oostae 
having  a    s 

marginal     t  Upper  valve  punctate,  striate  . 
ring. 

Upper 

valve 

furnished 

with 

008t£e. 


Valve 

having 

neither 

interior 

skeleton 

nor  ring. 


Valve  elliptic 
Valve  lanceolate 


Upper 

valve 

without 

costse. 


Upper  valve  with  a  broad  axial  area 

Valve  dlipcic  or  broad 


Upper  \ 
with  na 


r  valve 
I  narrow 
axial  area. 


Valve  linear  or  lanceolate, 
with  fine  puncta  .  7. 


*  Valvt  having  a  separate  marginal  ring. 

Group  I.  Pleuroneis  Cleve.— Upper  valve  furnished  with  distinct 

costae. 

P.  COStata  (Greg.)  Cleve;  (C.  Cosiata  Greg.,  Q.J.M.S.  1855, iii.,  p.  39, 
pi.  3,  f.  10 ;  H.V.H.  AU.,  pi.  30,  f.  II-I2* ;  Pleuroneis  Cosiata  Cleoe  in  litt.;, 
plate  39,  fig.  816. 
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Valve  elliptic,  showing  a  series  of  robust  costs  6  in  i  cdm.,  reaching 
almost  to  the  raphe,  between  which  are  formed  fine  attenuating  gnmules; 
hyaline  area  narrow,  just  somewhat  diminuate  at  the  apices.  Length,  2  to  2*5 
cd.m. 

Marine.— Btonkenberghe  (H.V.H.)    Scotland  (Gregory).   Arctic  Norway  (Qeve).    Bahiisie 
(Lagmtedt). 

» 

Group  2.  COCCONEIS  Cl. — Upper  valve  punctated,  striate. 


ANALYSIS  OF  SPECIES. 

Puncta  sub-quadiangular,  each  strus  being  terminated  by 
Valve  with  J         a  small  punctated  space,  triangular  .  0.  loatiilnm. 

puncta.      (  All  Uie  puncU  identical  and  very  distinct  .  0.  dlstaas. 


rith  j 
urse  1 


I  Valve  wiUi  /  ^^^~*P'*'****^  '^ 

I  finep«nc<^  (  Ring  findy  punctated  .0.  plaMOtala. 

*  Upper  valve  with  coarse  puncta  sub-quadrangular. 

C.  Scutellum  Ehr.  (inf.,  p.  95,  pi.  14,  f.  8 ;  H.V.H.  Atl,  pi.  29, 
«.  1-3*;  Type  Nos.  245*  a46),  plate  8,  fig.  338. 

Valves  very  broadly  lanceolate  or  elliptic,  surrounded  by  a  separable  annulus. 
Upper  valve  marked  with  very  coarse  subquadrangular  puncta  arranged  in 
radiating  lines,  about  7  or  8  in  i  c.d.m.  Each  row  of  puncta  terminated  at  the 
margin  of  the  valve  by  a  subtriangular  space,  covered  with  very  fine  puncta ; 
pseudo^raphe  straight,  narrow.  Lower  valve  with  a  ring  himished  with  a  sub- 
marginal  row  of  very  coarse  puncta  and  short  costae,  separated  by  a  narrow 
hyaline  zone  from  the  internal  portion  which  is  covered  with  radiating  striae 
(about  7  to  8  in  I  c.d.m.),  consisting  of  puncta  much  more  delicate  than  those 
of  the  upper  valve ;  raphe  straight ;  central  nodule  round  or  dilated  trans- 
versely ;  terminal  nodules  very  small.    Length,  4*5  to  6  c.d.m. 

Marine.— Ostend  (Westendorp  I),  England  (Kitton,  Comber,  Stolt,  Norm.),  Ireland  (O'Meara). 
On  all  the  shores  of  the  North  Sea. 

var.  stauroneiformis.  (C.  stauronnformis  W.  Sm.).     Lower  valve 
stauroneiform. 

forma  parva.  (H.V.H.  Ad.,  pL  29,  £  8  and  9*),  plate  8,  fig.  339. 
Very  small,  scarcely  2  c.d.m. 

C.  distans  (Greg.)  Grun.  (Novara,  p.  10;  Ad,  Schm.  Nordsee, 
pi.  3,  f.  22,  23*),  plate  29,  fig.  817. 

Valve  broadly  oval,  with  apices  subacute,  hyaline  area  lanceolate,  rather 
nanow.   Striae  4  in  i  cd.m.,  formed  of  5-7  coarse  puncta,  very  distant,  forming 
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4  or  5  longitudinal  lines.    Valve  bordered  with  a  row  of  much  finer  puncta, 
8  in  I  cd.m.    Length,  about  5  cdm.     Breadth,  up  to  4  cdm. 
Marine.— Scotland,  Ireland  (O'Meara),  Bahuste. 

aa.  Valves  with  delicate  puncta. 

C.  Pediculus  Ehr.  (in  Kutz.  Bac,  pi.  5,  f.  IX.  i. ;  H.V.H.  Ad, 
pL  30,  f.  a8-3o» ;  Types  Nos.  248,  249),  plate  8,  fig.  340. 

Valve  elliptic,  plane  or  very  slightly  flexed ;  median  hyaline  zone  of  the 
upper  valve  enlarged  at  the  centre  of  the  valve,  and  showing  feeble  traces  of 
raphe  and  nodules ;  lower  valve  furnished  with  a  ring  covered  with  strie, 
punctate,  distant,  about  15  in  i  cdm.,  separated  by  a  hyaline  zone  from  the 
rest  of  the  valve,  which  is  covered  with  radiating  striae,  fine,  punctate,  about 
22  in  I  cdm.  Length,  1-25  to  3*5  cdm. 
Fresh  and  brackish  water.— Common  everywhere. 

C.  Placentula  Ehr.  (Amer.,  I.,  i.,  10,  24;  H.V.H.  Atl.,  pL  30, 
f.  26  and  2^* ;  in  Types  Nos.  iii,  190,  206,  259,  etc.),  plate  8,  fig.  341. 

Valve  elliptic,  plain  or  very  slightly  flexed ;  median  hyaline  zone  of  the 
superior  valve  enlarged  at  the  centre  of  the  valve,  and  showing  feeble  traces 
of  raphe  and  nodules ;  inferior  valve  furnished  with  an  annulus  covered  with 
striae,  punctate,  distant,  about  15  in  i  cdm.,  separated  by  a  hyaline  zone  from 
the  remainder  of  the  valve,  which  is  covered  with  radiating  striae,  veiy  fine, 
punctate,  about  22  in  i  cdm.  Length,  from  1*25  to  3*5  cdm. 
Fresh  and  brackish  water.— Common  everywhere. 

var.  lineata.  (C.  lineaia-,  H.V.H.  Atl,  pi.  30,  £  31  and  32*;  Type 
No.  250),  plate  8,  fig.  342. 

Diflers  from  the  preceding,  from  which  it  is  not  specifically  separable, 
by  its  much  laiger  size  and  by  the  striae  of  the  upper  valve,  the  puncta 
of  which  form  longitudinal  lines  in  zig-zag.  Striae  of  lower  valve  about 
17  in  I  cdm.     Length  about  7  cdm. 

Brackish  water.— Rare?  Antwerp,  Blankenberghe. 

♦♦  Valve  without  a  separable  marginal  ring. 

a*  Upper  valve  furnished  with  cott». 
Group  3.— DISCONEIS  Cl.— Valve  elliptic 
C.  pinnata  Greg.  (QJ.M.S.,  1859,  vii.,  p.  79,  pi.  6,  «.  i ;  h.v.h. 

Ad.,  pi  30.  f.  6  and  7*);  pl«tc  aft  H-  818. 


COCCONBIS.  289 

Valve  broadly  elliptic,  showing  a  series  of  distinct  costae,  about  3-4  in  i 
cd.m.,  which,  with  a  good  objective,  are  resolved  into  fine  puncta,  arranged 
alternately  in  two  rows.     longitudinal  hyaline  area  lanceolate. 

Marine— Blankenberghe,  rare (H.V.H.) ;  Scotland. 

C.  Lyra  A.  Schm.  (Nordsee,  pi.  3,  f.  19*  to  the  right;  the  figure  on 
the  left  belongs  to  another  species) ;  plate  29,  fig.  819. 

Valve  elliptic  with  well  marked  costse,  about  9  in  i  c.d.m.  interrupted  by 
sulci  which,  with  the  narrow  hyaline  area  surrounding  the  raphe  and  the 
pseudo-stauros,  form  the  figure  of  a  lyre  with  straight  narrow  arms,  not 
reaching  to  the  apices  of  the  valve.    Lengtb,  about  2*5  c.dm. 

Marine.— Norway  (Ad.  Schm). 

Groyp  4.  ACTINONEIS  Cleve.— Valve  lanceolate. 

CoCCOneis  Danica  Flog.  (Diat  Gmndproben,  p.  9r,  £  14*  ; 
Lens  il,  p.  238,  pi  4,  f.  9),  plate  29,  fig.  820. 

Valves  elliptic,  rhomboidal,  with  apices  acute^  somewhat  attenuated  Upper 
valve  with  robust  strise,  distant,  6  in  i  cd.m.,  all  of  equal  length,  showing 
fine  beads  arranged  in  two  rows  in  their  intervals.  Lower  valve  with  fine 
costae,  approximate,  14  in  i  cdm.,  the  median  alternately  long  and  short. 
Raphe  surrounded  by  a  broad  hyaline  zone,  and  dilated  near  the  central 
nodule.  Length,  about  6  cdm.  Breadth,  25  cd.m. 
Marine.  —Norway. 

aa»  Upper  valye  without  cottc 

Group  5.  Heteroneis  Cl. — Upper  valve  with  broad  axial  area 
and  strise  more  or  less  submarginal. 

C.  Quamerensis  (Grun.)  Ad.  Schm.  (Nordsee,  pi  3,  f.  15 

and  i6*;  Raphoneis  Quamerensis  Grun.y  Die  Oster.  D.,  p.  381,  pi.  7,  f.  24), 
plate  29,  fig.  821. 

Upper  valve  with  robust  marginal  costse,  7  in  i  cdm.,  hyaline  area  very 
broad,  elliptic,  finely  granular;  lower  valve  with  fine  costae,  radiant,  7  in  1 
cdm.,  reaching  dose  to  the  raphe.    Length,  about  3  cdm. 
Marine.— Norwigr. 
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C  Pelta  Ad.  Schm.  (Nordsee,  pL  3,  f.  17*),  plate  ag,  fig.  8aa. 

Valves  small,  suborbicular,  the  upper  with  rather  strong  costas  occupying 
about  the  moiety  of  the  valve,  with  a  hyaline  area  broadly  lanceolate,  finely 
granular,  costae  12  in  i  cdm.  Lower  valve  with  finer  costae,  13  in  i  cdm., 
raphe  rather  marked  with  central  nodule  coarse,  rounded.  Length,  2  cdm. 
Breadth,  1*5  cdm. 
Marii]e.~Norwmy. 


Group  6.  EUCOCCONEIS  Cleve.— Valves  broad  or  elliptic,  the  upper 
valve  with  a  narrow  axial  area. 

'  Valve  with  central  nodule  dilated  into  an  acute  stauros  .  OL  dirapta. 

(Valves  verj  small,  elliptic,  without  sulci  .  0.  nuflMrta 

Valves  very  large,  broadly  elliptic,  the  upper  valve  fur- 
nished with  broad  arcuate  sulci    .  .  OL  ptendo- 


C.  dirupta  Greg.  (Diat.  of  Clyde,  pi  I,  f.  25 ;  H.V.H.  AtL,  pi.  29, 
f.  13-15*;  Type  No.  247),  plate  8,  fig.  343. 

Valves  broadly  oval  or  elliptic,  more  or  less  flexed.  Upper  valve  with 
striae  compact,  about  15  in  i  c.d.m.,  radiant,  finely  punctuate,  with  puncta 
forming  longitudinal  lines  in  zig-zag.  Lower  valve  striate  as  in  the  upper,  but 
with  striae  generally  interrupted  by  a  hyaline  band  produced  by  a  lateral 
stauroneiform  dilation  of  the  central  nodule.  Raphe  straight  or  gently 
sigmoid.     Length,  2  to  3*5  cd.m. 

Marine.— Found  once  at  Antwerp  in  a  gathering  made  in  the  Scheldt.    England,  Scotland, 
Norway. 

C.  molesta  Kiitz  f  (Bac.,  p.  71,  pi.  7,  £  1,  2 ;  H.V.H.  Atl.,  pL  30, 
f.  i8-23*X  plate  29,  fig.  823. 

Valves  small,  elliptic,  finely  striate  ;  transverse  striae  about  40  in  i  c.d.m., 
reaching  to  the  raphe,  formed  of  puncta,  distant  and  consequently  capable  of 
forming  longitudinal  lines  undulate  or  decussate  (according  to  the  direction  ot 
the  illumination).  Raphe  robust;  central  nodule  elongated  into  a  narrow 
acute  stauros.  Length,  1*5  to  2  c.d.m.  Breadth,  i  c.d.m. 
Marine. —North  Sea. 

Observ. — The  description  of  the  above  form  is  made  from  the  original 
specimen  in  Kutzing's  collection,  in  which  it  is  numbered  259.    The  finstules 
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are  parasitic  on  AnHthammon  cruciatum  It  corresponds  to  the  var,  crucifera 
of  Grunow  (H.V.H.  Atl ,  pi.  ao,  f.  30).  It  appears  to  me  right  to  consider  it 
as  the  type  form. 

var.  Amygdalina  {Cacc.  diaphana  W.  Sm.  parf/m,  S.B.D.,  i.,  p.  32, 

SL  30,  f.  254;  H.V.H.  Atl,  pi.  30,  f.  s  and  35*),  plate  ag,  fig. 
23  h's. 

Much  larger  in  size,  3*5  to  4*5  cdm.    Central  nodule  rounded,  sur- 
rounded by  a  small  hyaline  area. 

Marine.— North  S«.    Eoghuid  (Norman),  Irdar.d  (O'Meara),  Jersey  (W.  Sm. ). 

C.  pseudo-marginata  Greg.  (Diat.  of  Clyde,  p.  20,  pi.  i,  f.  27; 
H.V.H.  Atl.,  pi.  29,  £  20-21*),  plate  ag,  fig.  824. 

Valve  broadly  elliptic  or  suborbicular ;  the  upper  showing  a  finely 
striated  pseudo-annulus,  and  on  each  side  of  the  hyaline  area  a  broad  arcuate 
sulcus ;  striae  delicate,  20  to  24  in  i  cdm.  on  the  portion  exterior  to  the 
sulcus,  about  12  to  15  in  the  sulcus  and  the  portion  adjacent  to  the  hyaline 
area;  lower  valve  without  sulcus,  finely  striate,  punctuate,  about  13-15  striae  in 
I  cdm.  Raphe  robust,  central  and  terminal  nodules  rather  coarse,  sur- 
rounded by  a  small  hyaline  area.  Length,  3*5  to  5  cdm. 
Marine.— Seotland,  Ireland.  Fnnoe. 

Group  7.  MiCRONEis  Cleve. — Valve  linear  or  lanceolate. 

Microneis  delicatula  (Kiitz.)  Cleve  is  lYit  Achnanih€s{A€hnanihidtum 
ICuts,)  ddkatula^  which  we  have  described  in  the  last  genus. 
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SUB-FAMILY  II.— PSEUDORAPHIDIEA. 


Frustules 

generally 

bacillar   in 

valve  view, 

sometimes 

broadly 
oval  or  sub- 
orbicular, 
very    rarely 
orbicular. 
Frustules 
with  or 
without 
nodules. 


always 
with 
either 


without 


rarely 


a  pseudo-raphe  (simple  line  or 
blank  space)  on  one  or  both 
sides ;  or 

septa  true  or  false  (viita)  in  gir- 
dle view ;  or 

valves  fusiform,  sigmoid,  beaked 
or  alate ;  or 

with  numerous  plicae,  costae, 
striae  or  rows  of  transverse 
granules  on  one  or  both  of  the 
valves,  rarely  regularly  radiate ; 
costae  sometimes  showing  in 
girdle  view. 

except  spines  found 
rarely  among  the 
Surirellea  and 
Tabellariea  when 
the  character  is 
sufficiently  indica- 
ted by  the  above. 


processes, 

teeth, 

spines, 

awns  or 

true  raphe 
on  the 
valves. 


angular  in  valve  view, 
hyaline, 
unstriated,  or 

much  developed  in  girdle  view, 
unless  longitudinally  septate. 


PSEUDO-RAPHIDIEA 


«9S 


TABLE  OF  COHORTS. 


Fhistiiles  reallj  or  apparently  furnished  longitudinally  with  true  or  folse 
Mpta,  ihowing  disunctly  in  the  girdle  view 

FVustules  with  mlTes  furnished  with  a  carina  (keel)  or  coarse 
puncta,  often  prolonged  into  short  costas  and  with  endo- 
chrome  divided  transversely,  or  else  frustules  finiform, 
furnished  with  three  spiral  lines  (carinate  ?),  punctate       .  Mil 


Frustules 
without 


Valves 
without 


[  Valves  elliptic  or  circular,  flat,  saddle-shaped, 
or  twisted  on  themselves,  furnished  with 
marginal  alae  . 

AH  other  forms ;  length  of  valves  generally 
much  greater  than   the  breadth,  always 


lozMlliiiMlii 


without  marginal  abe 


TngQtMni$m. 


COHORT  OP  PRAGILARIINEJB. 


ANALYSIS  OF  TRIBES. 


Frustules  with  valves  more  or  less  arcuate      •  •  .  . 

'  Frustules  forming  long  filaments,  valves  always  without 


Valves 

not 
arcuate. 


pseudo-nodules 


Fhistules 

not 

tmited 

into  a 

filament 


TngQMxiwm, 


Valves    much    elongated,    badllar-adcular, 
showing  a  ftdse  ra^  and  a  fine  striation  . 


Valves 
neither 
adcular 

nor 
bacillar. 


"  Valves  showing  coarse  puncta, 
rounded  or  square,  and 
without  pseudo-noduks       .  Ba] 


Valves  with  coarse  puncta  and 
pseudo-nodules  .  PlaglograamMi. 


Tribe  VI.— EpiTHEMiEiB. 


'  Valves  furnished  with  beads  and  oostse 

'  Valves  having  a  central  pseudo-nodule   . 

Valve  without  terminal  pseudo-nodules 


Valves 
without 
costoe. 


Valve 
without 

central 
pseudo- 
nodules. 


Valve 
furnished 

with 
terminal 
nodules. 


Valves  with  equal  apices,  not 
bordered  with  coarse  beads  .  BOBOtU. 


Valves  bordered  with  coarse 
beads  or  spines,  with  unequal 
apioes     . 
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GENUS  35.— EPITHEMIA 
BREB.,  183& 

Valves  arcuate,  furnished  inter- 
nally with  robust  costs,  and  e^tter- 
nally  with  moniliform  striae,  without 
nodules.  Girdle  face  linear,  more  or 
less  inflated  in  the  central  portion. 
Frustules  parasitic  on  other  plants. 
Endochrome  as  in  the  Amphora. 


Fig.  (A,—E^k€mia  turgida, 

a  Girdle  view. 
b  Valve  view. 


ANALYSIS  OF  SPECIES. 


Two  rows  of 

be&ds 
between  two 
consecutive 

costse. 


Co^tse 

and 

striae  all 

radiant. 


Beads 

very 

robust 


Apices 
more  or 

less 
rostrate 
capitate. 


,  Valves  very  arcuate       .  B.  tmrglda 
Valves  slightly  arcuate  .  B.  fmnOalft. 


.  Apices  very  obtuse 
^  Beads  very  fine  and  very  approximate 
Costse  and  striae  parallel,  except  at  apex  of  valve 


At  least  four 

rows  of  beads 

between  two 

consecutive 

costse. 


Costae  scarcely  ra-  | 
diant,  beads  rather  •< 
robust 


Costae  with  apices  capitate  in   gir- 
dle view 


Costae  with  apices  not  capitate  in 
girdle  view 


f  Frustules  almost   circular ;   valves 


Costae  very  radiant,  , 
beads  very  fine 


semi-circular 

Fhistules  elliptic;  valves 
ceolate 


B. 

S.  Ions. 

.S.fflMNL 

B.lxi;w. 
B.JMn. 


semi-Ian- 


*  Two  rows  of  heads  betwesn  two  consecutive  costa. 
tu  Beads  very  robust. 

E.  turgida  (Ehr.)  Kutz.  (Bac,  pL  5,  f.  14;  H.y.H.  AtL,  pi.  31, 

f.  I  and  2* ;  Type  No.  251),  plate  9,  fig.  346. 

Valve  arcuate,  with  apices  more  or  less  rostrate  capitate;  dorsal  margin 
rather  flexed;  ventral  maigin  slightly  flexed;  costs  radiant,  about  4  in  i 
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cdin.;  about  8  radiant  rows  of  coarse  elongated  beads  (each  of  which 
consists  really  of  two  small  beads  close  together)  in  the  same  space.  Girdle 
face  more  or  less  strongly  inflated  in  the  median  portion.  Length,  7  to  15 
c.d.m. 

FVesb  water.— Very  oommon  evoywliere. 

van  Westermanni  Ktitz, !  (Bac.,  pi.  5,  (.  la,  &c. ;  H.V.H.  Atl, 
pL  31,  f.  8*X  plate  9.  fig.  347- 

Smaller  and  more  squat  with  more  convex  dorsum,  more  inflated  in 
girdle  view,  apices  not  capitate. 

Braddsh  wator. — ^Antwerp.    England  (Comber,  Norman)^ 

var.  granulata.  {E.graHukUa  JBUt.]  H.y.H.  Atl,  pL  31,  f.  5  and 
6*).  plate  9,  fig.  348. 

Much  more  elongate,  scarcely  arcuate,  apices  more  inflated,  costae  in 
girdle  view  almost  parallel.    Length,  13  to  15  cd.m. 

FVesh  water.— Antwerp,  rare?    England,  Scotland,  Irdand  (O'Meani). 

var.  Vertagus.  {E.  Vertagus  Kuis. ;   H.V.H.  Atl,  pi.  31,  f.  7*), 
plate  9,  fig.  349. 

Valve  very  elongated  (attaining  to  30  cdm.),  median  portion  of  the 
dorsum  sometimes  bulging. 

Fresh  water.— Antwerp,  Sdiaerbeeck  (Ddogne),  England,  France,  Denmark. 


E.  Hyndmanni  W.  Sm.  (S.B.D.,  I,  p,  12,  pL  i,  f.  i ;  h.v.h. 

AtL,  pL  31,  £  3  and  4* ;  Type  No.  252),  plate  9,  fig.  350. 

Valve  with  dorsal  and  ventral  margins  strongly  and  regularly  arcuate, 
apices  very  obtuse  j  3  or  4  radiant  costae,  and  six  rows  of  coarse  beads  in  i 
c.d.m.    Girdle  &ce  strongly  inflated  at  the  central  portion.     Length,  16  to 
20  cdm. 
Firesh  water.— Not  yet  found  in  Bdghun.    England  (Norman),  ScoUand,  Ireland  (W.  Sra.) 
It  is  thought  that  this  may  be  a  sporangial  form  of  E.  iurgida. 

aa.  Beads  very  fine  and  approximate. 

E.  Sorex  Kiitz.  (Bac,  pL  s,  f.  12  j  h.v.h.  Ad,  pi.  32,  f.  6-10*; 
Type  Na  259^  plate  9,  fig.  351- 

Valve  strongly  arcuate,  with  margins  regularly  flexed,  apices  rostrate  and 

generally  capitate ;  costae  radiant,  6  or  7  in  i  cdm.,  striae  radiant,  finely 

moniliform,     12   to    14  in  i  cdm.     Girdle  face  strongly  inflated  at  the 

central  portion.     Length,  2*5  to  4  cd.m.     Sporangial  Irustule,  about  7  c.d.m. 

fttsAk  water.— Very  oommon  everywhere. 
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E.  gibba  KiitZ.   (Bac,  pi.  4,  f.  2a ;  H.V.H.  Atl,  pi.  3a,  f.  I  and  a* ; 
Type  No.  256),  plate  9,  fig.  35a  a^  b. 

Valve  linear,  seen  with  difficulty,  with  pseudo-raphe  bordered  on  each 
margin  with  a  row  of  coarse  beads  (extremities  of  costx  ?).  Frustule  always 
placed  on  its  girdle  face,  with  its  dorsal  margin  showing  in  the  middle  of  the 
median  inflation  a  small  inflexion,  with  a  central  nodule  distinctly  visible. 
Ventral  margin  straight,  but  arcuate  at  the  apex.  Costse,  about  6  or  7  in  i 
cdm.,  parallel,  except  at  the  apices  of  the  valve  where  they  are  radiant ;  striae 
finely  moniliform,  about  14  in  i  c.d.m.  I-.ength,  8  to  25  cd.m. 
Fresh  walcr.— Very  common  everywhere. 

van  parallela  Grun.  (H.V.H.  Atl,  pi.  32,  f.  3*),  plate  9,  fig.  353. 
Dorsal  and  ventral  margins  parallel,  without  any  inflation. 

var.  ventricosa.  {E.  ventricosa  Kutz,  (Bac,  pi.  30,  fig.  9;  H.V.H 
Atl,  pi.  32,  f.  4  and  5* ;  Type  No.  257),  plate  9,  fig.  354. 
Valve  short,  and  strongly  inflated  at  the  median  portion. 
Mixed  with  the  type,  and  common. 

*  *  At  least  four  stria  between  two  consecutive  costa. 
A.  Costae  scarcely  radiant,  beads  very  robust. 

E.   Argus   KiitZ.   (Bac,  pi.  29,f.  55;  H.V.H.  Atl.,pL  31,  f.  15,  16, 
and  17*;  Type  No.  255),  plate  9,  fig.  355. 

Valve  with  dorsal  margin  slightly  arcuate^  ventral  margin  almost  straight, 

apices  very  obtuse ;  costae  very  robust,  only  just  radiant,  i  or  2  in  i  cdm ; 

striae  gently  radiant,  finely   moniliform,  12  to  14  in  i  cd.m.,  more  than 

four  striae  between  two  consecutive  costae.    Girdle  face  linear,  with  margins 

straight  or  undulated  as  a  monstrosity  (see  pi  9,  f.  355  at  extreme  rightX 

showing  throughout  the  length  of  the  connecting  zone  a  series  of  coarse 

nodules,  arising  from  the  thickening  of  the  apex  of  the  costae.     Length,  4  to 

7  cdm. 

Fresh  water  in  calcareous  regions. — Frahan  (Delogne).   England  (Comber,  Norman).  Scotland 
(Dickie).    France,  Holland. 

var.  amphicephala  Grun.  {E.  Alpesiris  IV.  Sm.;  H.V.H.  Atl.,  pi. 
31,  f.  i9»),  plate  9,  fig.  356. 
Valve  gently  arcuate,  with  apices  strongly  rostrate  capitate. 
Fresh  water.— England  (W.  Sm.,  Comber,  Norman). 

E.  Zebra  (Ehr)  KiitZ.  (Bac,  pi.  s,  f.  la,  and  pL  30,  f.  5  ;  H.V.H. 
Atl,  pi.  31,  f.  9,  II,  12,  13,  and  14* ;  Type  No.  253),  plate  9,  fig.  357. 

Differs  especially  from  the  preceding  species  by  the  girdle  Cace  not 
showing  costse  inflated  at  the  apices.    Costae  less  robust,  scarcely  radiant,  3  <x 
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3*5  in  I  cdm. ;  striae  with  more  robust  beads,  about  13  in  i  cdm.    Length, 
3  to  6  cdm. 
Fresh  WAttf.— Common  cverywhwc 

var.  proboscidea  Grun.  (H.V.H.  Atl,  pi.  31,  f.  10* ;  Type  No. 
aS4X  plate  9,  fig.  358. 

Rather  small,  more  flexed  than  the  type  form,  with  apices  strongly 
rostrate  capitate. 

Fresh  and  brackish  water. -Blankenbcrgfae  (H^V.H.),  AUe  (Del),  St  Trond  (Van  den 
Born),  England  (Norman),  Scotland  (W.  Sm.). 

AA.  Cottae  very  radiant,  beads  fine. 

E,  MUSCUIUS  KiitZ.  f  (Bac,pl.  20,  f.  6 ;  H.V.H.  Atl.,  pL  32,  f.  14 
and  15*3  in  Types  Nos.  50  and  105),  plate  9,  fig.  359. 

Valve  very  short,  almost  semi-circular,  with  dorsal  margin  strongly  arcuate 
and  showing  in  the  middle  a  small  central  nodule ;  ventral  margin  with  a  very 
slight,  if  any,  curvature ;  apices  acute,  very  gently  rostrate.  Costae  very  radiant, 
variable  in  number,  approximate;  striae  finely  moniliform,  about  15  in 
I  c«d.m.    Girdle  face  broadly  oval,  almost  round.     Length,  4  to  5  c.d.m. 

Marine. ^Ostend  (Grunow),  Heyst  (Deby).  England  (W.    Sm.,  Kitton.  Norman),   Ireland 
(O'Meara).  Holland,  France. 

var.  constricta  W.  Sm.  (E.  constrUta  IV.  Sm.,  S.B.D.,  i.,  p.  14,  pi. 
30,  f.  248*  j  Type  No.  261),  plate  9,  fig.  360. 

Frustule  more  or  less  constricted  in  the  girdle  face. 

Marine.— Blankcnberghe.     EngUmd  (W.  Sm.,  Kitton,  Norman).  Irdand  (O'Meara). 
France. 

E,  gibberula  KiitZ.  (Bac.,  pi.  30,  f.  3* ;  in  H.V.H.  Type  No.  46), 
plate  30,  fig.  825. 

Valve  much  narrower  than  in  the  preceding  species,  semi-lanceolate,  very 
slightly  produced  up  to  the  apices  which  are  sub-acute ;  costse  very  distant,  3 
or  4  in  1  cdm. ;  striae  about  16  in  i  cd.m.,  very  radiant.    Girdle  face  elliptic 
or  elliptic-lanceolate.    Length,  4  to  7  c.d.m. 
Marine. — Ostend  (Grunow).    Probably  on  all  our  coasts. 

var.  producta  Grun.  (H.V.H.  Atl,  pi.  32,  f.  11-13*),  plate  9»  **8- 
361. 
Apices  rostrate.     Length,  2  to  3  cd.m. 

Fresh  and  brackish  water.— Antwerp.  Brussels  (Delogne). 

RHOPALODIA  OTTO  MULLER,  1895. 

Mr.  Otto  Miiller  has  dismembered  the  genus  Epithemia,  and  at  its  expense 
has  created  the  genus  Rhopalodia,  which  he  characterises  by  the  presence  of  a 
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central  nodule  (which  I  had  previously  recorded  in  1885  in  my  Synopsis),  of 
terminal  nodules,  and  of  a  true  raphe  elevated  on  a  keel,  which  he  believes  to 
exist ;  by  the  valves  having  a  more  delicate  membrane,  and  by  the  frustules 
being  more  or  less  asymmetrical  Mr.  Otto  Miiller  includes  in  his  genus 
Rhopalodta^  Rpiihemia  gibba^  and  its  variety  ttniricdsa^  the  very  singular 
species  from  Lake  Nyassa,  in  Africa,  which  Dickie  named  Epithtmia  clavata 
in  1880,  and  lastly  some  new  forms  allied  to  the  hitter  species  which  have  their 
habitat  in  the  same  region. 


Fig.  (ff.^BumoHa  graciUs. 

a  Girdle  view. 
h  Valve  view. 


GENUS  36.— EUNOTIA  EHR., 
1837.    Char.  Emend. 

Valve  arcuate,  without  costae,  trans- 
versely striated,  without  raphe  or  central 
nodule,  furnished  with  pseudo* nodules 
at  apices.  Girdle  face  rectangular. 
Frustules  free  or  united  in  filaments 
or  parasitic  on  other  plants.  Endo- 
chrome  divided  into  two  laminae  on  the 
zone  by  a  deep  sulcus. 


!•  Frustules  united  into  filaments  of  greater  or  less  length. 
(HiMANTIDIUM  AUCT.). 


Valves  wiUi 
apices 

capitate, 
reflezedon 
the  dorsal 

margin; 
individuals    ^ 


im 
short 
filaments. 


Frustules 
lar^; 
struB 
eatdly 
visible. 


Valves 
rather 
broad. 


'  Valve  with  apices  sub-trun- 
cate, strongly  rostrate- 
capitate  .  S.  Irani. 

Valve  with  apices  obtuse- 
rounded,  scarcely  capi- 
tate   .  .  S.  major. 


Valves  very  narrow 


KgraoOis. 


L  Frustules  very  small ;  striae  scarcely  visible  .  ] 

'  Apices   straight,    produced,   rostrate ;    girdle   face  not 


showing  impeifect  divisions 


Valves  with 
apices  not 

dipitate, 
stnughtor 

directed 
towaidsthe    I   Apices  obtuse,  not  produced  rostrate,  directed  towards 

ventral  the  ventral  margin;  girdle  face  generally  showing  septa 

maifin.       L     nrisin|f  firom  imperfect  divisions  •  1^  fStfM» 
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2.  Fmshiles  mot  muted  in  filaments  (true  EuNOTiA). 


'  VaNe  of  medhmi  or  small  site,  with  fine  strue,  and  dor- 
sunn  noi  indfutwt 

Valve  yerf  anall  and  very   narow,    wHh  three  slight 


FhBtQles 

free,  not 

parasitic  oo 

other  planu. 


elevatioiis 


Valve 

large  and 

robust, 

with 

dorsuoi 

levdor 

Ibmished 

with  strong 

ridges. 


Strise  very  distant  in  the  median  portion 
StrisB   very    delicate,    dorsum    with    two 


ridges 

Striae 
approxi- 
mate. 


S.tridtBtala. 
B.Ud«Uala. 


f  Striae  very  delicate,  dorsum 

I      with  three  ridges  .  S.  triOd«L 

I  Striae   robust,  dorsum  with 

C     more  than  three  ridges    .  S.  rolmsta. 


Striae    robust,    dorsum    with  two  slight 


Frustules 
parasitic 
on  other 


ridges  .  B.  diodOB. 

(  Valve  venr  long,  robust,  straight  or  flexuous,  with  apices 

I      inflated  .  B.  tionOML 

'^I^Pf''         Valve  rather  small,  narrow,  arcuate,  with  apices  some- 
i.       P«Du>        [     lioi^  rostrate-capitate,  not  inflated  .  B  Inmarll. 

I.  Frustules  united  in  filaments  of  greater  or  less  length. 

(HiMANTIDIUM  OF  AUTHORS). 

wu  Apices  of  valves  reflexed  on  the  dorsal  margin.    Individuals  forming 
short  filaments. 

E.  ArcuS  Ehr.  (Abh.,  1840,  p.  17 ;  Inf.,  pL  21,  f.  22 ;  H.V.H.  All, 
pL  34,  f.  2* ;  Type  No.  267 — a  form  approrimating  to  var.  undnaia ;  Type 
No.  268,  forma  curta\  plate  9,  fig.  362. 

Valve  arcuate,  with  apices  strongly  capitate,  ventral  margin  straight  or 
slightly  arcuate ;  striae  delicate,  about  12  in  i  cd.m.,  finely  divided  trans- 
versely. Girdle  face  rectangular-linear-elongate,  connecting  zone  with  very 
fine  transverse  striae  (22  in  i  c.d.m.),  interrupted  by  longitudinal  plicae. 
I^^ngth,  3  to  9  cdm. 

ing  to  calcareous   regions  according  to  Grunow.      England 
*  (Dickie),  Irriand  (O'Meara).    Found  throughout  Europe. 


FVesh  water.— Rare?     Bel< 
(Comber,  Kitton,  Norman), 


var.  minor.  (H.V.H.  Atl,  pL  34,  f.  3*),  plate  9,  fig.  363. 
Smaller  (about  3  cd.m.)  and  more  slender. 

var.  uncinata  (H.V.H.  Atl,  pi  34,  f.  13*),  plate  9,  fig.  364. 
Dorsal  and  ventral  curvatures  strong, 
var.  bidens.  (H.V.H.  Atl.,  pi  34,  f.  7*),  plate  9,  fig-  365. 
Dorsal   maigin  showing  two  slight  gibbous  ridges. 
Mixed  wiU)  the  type  form. 
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E.  major  (W.  Sm.)  Rabenh.  {Hifnamidium  W.  Sm.,  S.B.D.,  u. 
pi.  33,  f.  286  ;  H.V.H.  Atl.,  pi.  34,  f.  14*  i  Type  No.  271),  plate  9,  fig.  366. 

Valve  very  elongate,  arcuate,  with  parallel  margins,  apices  very  obtuse- 
rounded,  scarcely  capitate ;  striae  with  delicate  puncta,  almost  confluent,  about 
12  in  I  cd.m. ;  connecting  membrane  showing  striae  formed  of  coarse  puncta, 
distant,  about  14  in  i  c.d.m.    Length,  9  to  19  c.d.m. 

Fresh  water.— Rare  ?  Belgium,  England  (Norman),  SooUand  (Dickie,  Balfour),  Ireland  (W.  Sm., 
O'Meara). 

var.  bidens.  (H.V.H.  Atl.,  pi.  34,  f.  13*),  plate  9,  fig.  3O7. 
Dorsal  margins  showing  two  elevations. 

E.  gracilis  (Ehr.)  Rab.  (Ehr.  Verb.,  p.  i29,pl.II.  i,  i  9,  and  pi. 
III.  I,  f.  41  ;  H.V.H.  Atl.,  pi.  33,  f.  I  and  2* ;  Type  No.  262),  plate  9, 
fig.  3^' 

Valve  arcuate,  elongate,  very  narrow,  with  parallel  margins,  apices  gently 
capitate;  striae  delicate,  10  in  1  cdm.,  finely  divided  transversely.  Connec- 
tive membrane  showing  about  20  strix  in  i  cdm.,  finely  but  distinctly 
punctate.     Length,  7  to  16  c.d.m. 

Fresh  water. ^Comiraont  (Delogne),  Ard.   Lieg.  (De  Wild.).   England  (H.V.H.),  Sootland* 
Ireland  (O'Meara). 

E.  exigua  Breb.  (in  Kiitz.  Spec.  Alg.,  p.  8 ;  H.V.H.  Ad.,  pi.  34, 
f.  II*  ;  Type  No.  270),  plate  9,  fig.  369. 

Valve  arcuate,  with  apices  truncate,  more  or  less  capitate,  margins  almost 
parallel,  striae  very  fine,  about  24  in   i  cd.m.     Girdle  face  linear-narrow. 
Length,  i  to  1*5  cdm. 
Fresh  water.— Paliscul.    Noirfontainc  (Del.),  Ard.  Lieg.  (De  Wild.),  France  (Breb.),  SooCknd. 

aa.  Apices  straight  or  directed  towards  the  ventral  margin.    Individoals 
united  into  long  filaments. 

E.  pectinalis  (Kiitz.)  Rabenh.  (fftmanfufnimjaifs.,BsLc^pl  i6, 

f.  2  ;  H.V.H.  Atl,  pi.  33,  f.  1 5  and  i6* ;  Type  No.  264),  plate  9,  fig.  370, 371. 

Valve  very  slightly  arcuate,  elongate,  narrow,  with  parallel  margins,  apices 
]>roduced  subrostrate,  but  not  capitate;  striae  well  marked,  finely  divided 
transversely,  about  8  in  1  cdm.  at  the  median  portion,  much  closer  at  the 
apices.  Connecting  membrane  with  about  15  rather  irregular  striae  in  i  cd.iD. 
formed  of  puncta  rather  coarse,  but  faintly  visible.  Length,  3  to  15  c.dm« 
Frsth  water.-^Common. 
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forma  curta  (H.V.H.  AtL,  p!.  33,  f.  15*),  plate  9,  fig.  370. 
Small,  almost  straight 

forma  elongata.  (H.'^^H.  AtL,  pi  33,  f.  i6*),  plate  9,  fig.  371. 
I^ng,  feebly  arcuate. 

van  ventricosa  Grun.  (H.V.H.  Atl.,  pi.  33,  f.  19^*),  plate  9,  fig. 
37a. 

Ventral  margin  showing  an  embossment  in  the  median  portion. 

var.  undulata  Ralfs.  (H.V.H.  Atl,  pi  33,  f.  17*;  Type  No.  265), 
plate  9,  fig.  373. 

Ventral  margin  showing  a  median  embossment,  dorsal  margin  with 
three  to  five  embossments. 

var  Soleirolii  Kiitz.  (H.V.H.  Type,  No.  266). 

Form  with  septate  frustules  (double  internal  valves)  in  consequence  of 
an  imperfect  division. 

E.  Faba.  (Ehr.)  Grun.  {Himantidium  SoldrolU  W.  Sm.  part ; 
H.V.H.  Atl,  pi  34,  f.  34*;  in  Type  No.  274),  plate  9,  fig.  374. 

Valve  reniform,  elongated,  with  somewhat  visible  striae,  10  to  12  in  i  cd.m., 
finely  divided  transversely ;  girdle  face  almost  always  showing  septa  arising 
from  an  imperfect  division  (i*ar,  Soleirolii  W,  Sm.).     Length,  3  to  5  cd.m. 

Fresh  water. — Not   yet  found  in  Belgium,  very  doubtful  if  indigenous.     France,  England 
(Comber),  Scotland,  Ireland  (O'Meara). 

//.  Frustules  not  united  in  filaments. 
a.  Frustules  free,  not  parasitic  on  other  plants. 

E.  Veneris  Kiitz.  (Bac,  p.  40,  pi.  30,  f.  7  ;  E.  indsa  Grej^. ; 
H.V.H.  Atl.,  pi.  34,  f.  35 A*),  plate  30,  fig.  826. 

Valve  of  medium  size,  with  ventral  margin  almost  straight,  dorsal  margin 
arcuate,  apices  subacute.    Striae  fine,   16  or  17  in   i  c.d.m.     Length,  about 
4  cdm. 
Fossil— Mull  deposit,  Scotland  (Gregory). 

var.  obtusiuscula  Grun.  (H.V.H.  Atl.,  pL34,f.  358*;    in  Type 
Na  271).  plate  30,  fig.  827. 

Ventral  margin  somewhat  concave,  apices  obtuse. 
Focsil — Sweden,  England. 

E.  tridentula  Ehr.  (Verb.,  p.  .26,  pL  il.,  i,  f.  14;  H.V.H.  AU., 
pl  34,  f.  31  var*  ;  in  Types  Nos.  309  and  347),  plate  9,  fig.  375. 
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Valve  small,  narrow,  with  apices  capitate ;  ventral  margin  level,  slightly 
concave,  dorsal  margin  with  three  slight  elevations ;  stria  delicate,  about  15 
in  I  cdm.     Lengtli,  about  2  c.dm. 
Fresh  water.— Paliseul  (Del).  Ard.  Ueg.  (De  Wild.).— Rare.    England (H.V.H.).  Scotland. 


E.  praerupta  Ehr.  (Amer.,  p.  ia6;  H.V.H.  Atl.,  pL  34,  fig.  19*) 
plate  9,  fig.  376. 

Valve  robust,  elongate,  with  apices  attenuate,  subcapitate,  truncate ;  dorsal 
margin  rather  strongly  arcuate;  ventral  margin  almost  straight;  striae  very 
narrow,  distant,  about  6  in  1  cd.m.  in  the  middle  of  the  valve,  very  compact 
at  the  apices,  finely  punctate ;  terminal  nodules  very  coarse.  Girdle  face 
quadrangular,  showing  about  12  very  delicate  striae  at  the  median  portion. 
Length,  4  to  8  cdm. 

Fresh  water.— Not  yet  found  in  Belgium,  and  probably  not  indigenous.    Northern  Europe. 

forma  curta  (H.V.H.  AtL,  pi.  34,  f.  23  and  24*),  plate  9,  fig.  377, 
Scarcely  attaining  3  c.d.m. 

var.  inflata  Gnin.  (H.V.H.  Atl.,  pi  34,  f.  17*),  plate  9,  fig.  378. 
Valve  broader,  with  more  inflated  dorsum. 

var.  bidens  Grun.  {£.  bidens  {Ehr.)  W.  Sm.;  H.V.H.  Atl.,  pi.  34, 
f.  2o*  ;  in  T>T)es  No.  98,  548),  plate  9,  fig.  379. 

Valve  very  large  and  very  broad,  with  dorsum  showing  a  median 
inflexion. 

Fresh  water. —England  (Norman),  Ireland  (O'Meara). 

var.  bigibba.  {E.  bigibba  Kuiz, ;  H.V.H.  Atl.,  pi.  34,  f.  26* ;  in  Type 
No.  62),  plate  9,  fig.  380. 

Valve  short,  squat,  with  apices  abruptly  constricted  on  the  dorsal 
margin  ;  with  dorsum  bearing  two  strong  ridges ;  ventral  maigin  very 
concave. 

Fresh  water.— Frahan  (Delogne). 

E.  bidcntula  W.  Sm.  (S.B.D.,  ii.,  p.  83;  H.V.H.  AtL,  pi.  34, 
£  28*),  plate  30,  fig.  828. 

Valve  of  medium  or  small  size,  with  ventral  margin  almost  straight,  dorsal 
margin  showing  two  rounded  or  somewhat  acute  elevations,  apices  strongly 
attenuate,  capitate ;  .terminal  nodules  very  distinct ;  striae  very  delicate,  about 
15  in  I  c.d.m.,  flnely  puncf^te     Length  2*5  to  4  cd.m. 

Fresh  water.— England  :  Fellend  near  Lancaster  (Johnson  !),    Scotland  :  Braemar  (Balfour !) ; 
Arran(Amo(t!);  Barlej  Lough  (W.  Sm. !) ;  Ben  Nevis  (Greg.  I),  etc 
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In  all  these  gatherings  the  form  is  considerably  shorter,  more  squat,  with 
ridges  more  elevated  and  more  acute  than  in  the  figure  in  the  Atlas,  which  is 
5  cd.m.  It  is  always  rare  in  gatherings,  and  is  found  in  company  with 
Nov,  setians^  Vanh,  rhomboideSy  etc. 

E.  robusta  Ralfs.  (in  Pritch.,  p.  763 ;  H.V,H.  Atl,  pi.  33,  f. 
11-13* ;  in  Types  Nos.  263  and  274),  plate  9,  fig.  381. 

Valves  robust,  semi-lunar,  with  apices  broadly  rounded ;   ventral  margin 
concave ;  dorsum  inflated,  convex,  with  three  to  five  ridges ;   striae  radiant, 
robust,  about  10  in  i  cdm.  in  the  middle  of  the  valve,  many  between  them 
simply  marginal ;  girdle  face  quadrangular. 
Fresh  water. — England,  France,  Sweden. 

var.  tetraodon.  (H.V.H.  Atl,  pi.  33,  f.  ii*;  in  Types  No.  51,  263, 
462),  plate  9,  fig.  382. 

Dorsum  with  four  ridges.     Length,  about  5  c.d.m. 

Freshwater.— Liresse(I>elogne).  Ard.Lieg.(DeWild.).  Scotland.  England  (Norman). 
Ireland  (O'Meara). 

E.  triodon  Ehr.  (inf.,  p.  192,  pi.  21,  f.  24;  H.V.H.  Atl,  pi  33,  f. 

9  and  10* ;  Type  No.  263),  plate  9,  fig.  383. 

Differs  from  the  preceding  spades  by  the  dorsal  margin,  which  has  only 
three  ridges,  and  by  the  very  delicate  striae,  about  16   in   i   cd.m.,  finely 
punctate.    Length,  about  4  cdm. 
Fresh  water.— Ard.  Lieg.  (De  Wild.).    Scotland  (Baxter  Coll.,  No.  2633),  Sweden. 

E.  diodon  Ehr,  (inf.,  p.  192,  pi  21, 1 23;  h.v.h.  Atl,  pi  33,  f. 
5,  6*),  plate  30,  fig.  829,  830. 

Valve  with  ventral  margin  concave,  dorsal  margin  showing  two  slight 
rounded  ridges.  Apices  obtuse,  rounded,  subcapitate.  Length,  5  to  7  cdm. 
Breadth  at  the  median  constriction,  i  cd.m. 

Fresh  water.— England,  Scotland  (Baxter  Coll.,  No.  9633),  Ireland   (O'Meara).     FossiL  — 
Sweden,  Finland. 

aa.  Prustulet  parasitic  on  other  plants. 

E.  lunaris  (Ehr.)  Grun.  (Synedra  Ehr,,  Infus.,  pi  17,  f.  4; 
H.V.H.  Ad,  pi  35,  f.  3,  4  and  6A* ;  Type  No.  272),  plate  9,  fig.  384. 

Valve  more  or  less  arcuate;  narrow,  with  apices  sometimes  gently  rostrate- 
capitate,  not  inflated,  with  well-marked  nodules;   striae  delicate,  distinctly 
punctate,  15  in  i  cdm.    Girdle  face  linear,  narrow,  with  apices  truncate, 
somewhat  produced    Length,  5  to  9  cdm. 
Freih  water.— RsUher  frequent. 
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var.  subarcuata  (Nacg.)  Gnin.  (H.V.H.  Atl.,  pL  35,  f.  2*),  plate 
9.  fig.  385. 

Valve  short,  rather  broad,  strongly  arcuate. 

var.  bilunaris  (Ehr.)  Grun.  (H.V.H.  Ad,  pi.  35,  f.  6B*),  plate 
9.  fig.  3M. 

Valve  rather  short,  flexuous. 


E.  flexuosa  KiitZ.  (Spec.  Alg.  p.  6 ;  H.V.H.  AtL,  pi.  35,  fc  9  and 
10*).  plate  9,  fig.  387. 

Valves  straight^  sometimes  somewhat  arcuate  or  somewhat  flexuous,  with 
apices  inflated,  capitate,  nodules  well  marked;  striae  delicate,  11  or  i a  in 
I  cd.m.,  distinctly  punctate ;  girdle  face  linear,  with  connecting  membrane 
very  delicately  striate-punctate.    Length,  15  to  30  cdm. 
Fresh  water.— Rare  ? 

var.  bicapitata  Grun.  {Syrudra  biceps  IV.  Sm.;  H.V.H.  Atl.,  pL 
35.  ^.  "*).  plate  9,  fig.  388. 

Valve  broader,  with  apices  more  strongly  inflated. 

Ampbicampa  Ehr.  (1849).  A  genus  created  by  Ehrenberg  for 
certain  Eunoiia^  which  presented  no  other  diflerentiating  characters  than 
having  the  two  margins  indented. 

At  the  expense  of  this  genus  he  further  created  in  1869  two  others. 
Ehrenberg  called  Ophidocampa  forms  having  equal  and  alternate  indentations 
on  the  dorsum  and  venter,  and  he  called  Heterocampa  forms  with  a  valve 
inflated  at  the  median  portion. 

Climacidium  Ehr.  (1869),  is  another  sjrnonym  of  Eunotia.  It  com- 
prehends forms  quadrangular  in  girdle  view,  with  valves  having  the  dorsal 
margin  indented  and  truncate,  and  apices  rounded 

E.  monodon^  trwdon^  Mraodon,  etc.,  are  also  Climacidium^  according  to 
Ehrenberg. 

Desmogonium  Ehr.  (1848).  This  genus  comprises  forms  which,  in 
our  opinion,  cannot  remain  united. 

Desmogonium  gracile  Eul.  (Eul.  Spec,  Type  No.  150),  from  South 
Africa,  has  frustules  furnished  with  terminal  nodules,  inflated  at  the  apices, 
and  united  by  its  apices  in  long  filaments  by  means  of  short  filaments  of 
interposed  coleoderm.  This  species  ought  to  be  arranged  by  the  side  of 
EunoHa  flexuosa. 
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Desmogonium  Guyanense  Ehr.  (Eul.  Spec  Type,  No.  151),  which 
is  found  in  Asia,  Africa,  and  America,  in  filaments  like  the  Eunoiia  of  the 
section  Himantidium,  The  valves  are  inflated  at  the  apices.  We  have  only 
noticed  terminal  nodules  on  one  valve  of  the  specimens  in  our  possession. 

Upon  the  whole,  we  believe  that  these  two  forms  ought  to  be  included  in 
the  genus  Eunotta^  notwithstanding  the  slight  differentiating  characters  which 
separate  them  from  it 

D.  Rrbenhortstianum  Grun.  (D.  ins.  Banka,  p.  6,  pi.  i, 

f,   T*;    H.L.  Sm.    Sp.,  Type  No.   129,  and  Cleve  and  Moller,  No.  187), 
plate  30,  fig.  831. 

This  diatom  b  found  also  in  long  filaments,  it  has  very  conspicuous 
terminal  nodules,  valves  slightly  or  not  inflated  at  the  apices,  and  margins  with 
large  beads  like  the  Acttneiia.    It  appears  to  me  to  be  intermediate  between 
Eunotia  and  AcHndla. 
It  is  found  in  the  Island  of  Banka  and  in  China,  in  fresh  water. 

GENUS  37.— PSEUDO-EUNOTIA  GRUN. 
(1865  and  1882). 

Characteristics  of  Eunoiia^  from  which  it  is  dif- 
ferentiated by  the  absence  of  terminal  nodules. 
Frustules  solitary,  free. 


Ps.  Hemicyclus  (Ehr.)  Grun.  (H.v.h.  Ati., 

Fig.  68.  pi,  3^^  f,  2^»  .  in  Types  Nos.  262,  275. 

Pseudo-Eunotta 
Htmicyclus. 

Valve  narrow,  strongly  arcuate,  with  apices . inflated  obtuse;  transverse 
striae  obtuse,  finely  divided  transversely,  lo-ii  in  i  cd.m. 
Fossil.— Scotland  (Gregory),  Sweden  (Ehr.). 


GENUS  38.— CERATONEIS  EHR.,  1840. 

Valve  arcuate,  with  apices  more  or  less  rostrate- capitate^ 
nodules  distinct.  Ventral  margin  generally  inflated  at  the 
central  portion,  showing  a  very  distinct  pseudo-nodule, 
Pseudo-raphe  straight.  Frustule  free,  solitary,  with  girdle 
face  linear,  narrow. 

Fig.  69.  ^  **°«^*  species. 

Ceratoneis 
Arau,  w 
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C.  Arcus  KiitZ.  (Bac,  p.  104,  pi.  6,  f.  10;  H.V.H.  AtL,  pi.  37, 
f.  7* ;  Type  No.  281),  plate  10,  fig.  401. 

Characteristics  of  genus.  Striae  fine,  delicately  punctate,  16  or  17  in  i 
cd.m.  Mean  length,  5  to  7  c.d.m.  Some  specimens  attain  a  much  more 
considerable  length. 

Fresh  water.— Rare :  TJresse,  Rochehaut  (Dclogne),  U6gc  (A.  Verbeeck),  Ard.  Lieg.  (De^^Hld.). 
Westmoreland,  England ;  Arran,  Scotland. 


GENUS  39.— ACTINELLA  LEWIS  (1865). 


Valves  arcuate,  furnished  with  terminal 
nodules;  apices  unequally  developed,  the 
upper  very  strongly  inflated  in  the  form  of  a 
club  and  furnished  with  a  projecting  point ; 
the  lower  with  a  more  feeble  inflation,  some- 
times without  any  point  Margin  of  valve 
level  or  undulated  and  furnished  with  coarse 
beads  and  .sometimes  with  small  spines. 
Striae  delicate,  punctate.  Frustules  parasitic, 
grouped  together,  according  to  Lewis,  in  the 
form  of  a  star  by  the  inferior  apex. 

The  genus  Actinella  consists  of  American 
diatoms,  of  which  only  four  species  have  hitherto 
been  described  The  Act,  Guyanensis  Grutu^ 
BrasilUnsis  Grun,  and  mirabilis  are  peculiar  to 
Brazil ;  A,  punctata  Leu:  belongs  to  North 
America,  but  it  has,  however,  also  been  found  in 
Norway. 


a,  b. 

Fig.  70. 

Act.  miraHiis  {EuK)  Gr, 

a.  Entire  valve. 

d.  Upper  and  lower  apiees. 


Actinella  punctata  Lewis.  (H.V.H.  Atl., 
pi.  35,  f.  18  and  21*;  Type  No.  274),  plate  30, 
fig.  832. 

Small,  clavate,  with  superior  apex  strongly  emarginate ;  the  inferior  apex 
rounded,  obtuse,  scarcely  inflated  Striae,  about  17  in  i  cd.m.  Length, 
about  8  to  T I  cd.m. 

Fresh  water.— A  stream  at  Fisco,  near  Christiania,  Norway  (G.  Norman,  Now  529;  inCoO. 
Walker  Arnott,  No.  856  I). 
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Tribe  VIL— Synbdrea 


'  Valws  mQcli  doogmted,  wHh  denticulate  margins  and  short  marginal  costne  ThalawtOthrlx. 


Valve  with 
margins   not 
denticulate. 


Valves  slender,  with  apices  inflated  into  a  head  in  an 
unequal  manner;  united  together  by  the  most 
inflated  apex,  in  a  stellate  form  .  AsterlontilA. 

Valves  r  Valves  acicular  or  barillar.  with  fine 

acicularor  I      regular  puncta;    or    valves   very 

bacillar,  or  J      attenuate  between  the  centre  and 

with  apices  ]      the  apices ;   puncta  rather  coarse 

equally  I      and  placed  irregularly,  especially 

indated.  I      in  the  median  inflation  .  .  I^jmtdra. 


Fig.  71. 

Syiudraulnavar. 

spatkuUftra. 


GENUS  40.— SYNEDRA  EHR,  1831. 

Valves  much  elongated,  more  or  less  lanceolate 
or  linear,  sometimes  somewhat  bent  or  undulate,  fur- 
nished with  a  hyaline  median  line  or  with  a  blank 
space,  sometimes  obscure ;  frequently  with  a  central 
pseudo-nodule  and  often  with  terminal  nodules  very 
small  and  obscure ;  stris  transversal,  never  with 
transverse  costs.    Frustule  sessile  on  other  plants. 

Endochrome  formed  of  two  laminae,  denticulate  at 
the  edges,  or  divided  into  straps  and  resting  on  their 
valves  at  their  median  portion. 
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EUSYNEDRA. — Valves  regularly  striated,  scarcely  or  not 
inflated  at  the  middle  and  without  sulci. 


Strise 

extendinc: 

throughout 

nearly  all 

the 
breadth  of 
the  valve ; 
pseudo- 
nodule 
linear. 


Striae 

marginal 

or  pseudo- 

raphe 
lanceolate. 


Valve 
furnished 

with 
a  pseudo- 
nodule. 


Pseudo-nodule  annular,  central 
Pseudo-nodule  eccentric 


8.  pwlohrila 


Valves 
without  a 
pseudo- 
nodule. 


Valve 
furnished 
with  a 
median 
hyaline 

space. 


Valves 
without 
hjraline 
space. 


Valves 
narrowly 

linear-     "^ 
lanceolate. 


Striae  well  marked,  about  13 
in  X  cd.m. ;  apices  very 
slightly  rostrate-capitate        .  S. 

Striae  f  ne,  from  x6  to  18  in  i 
cd.m. ;    apices  slightly  ros- 


trate-capitate 

Valve  narrowly  linear;  apices  more   or   less 
rostrate,  or  rostrate-capitate 


Valves 

with 

apices  not 

capitate  ; 

marine 

species. 


Striae 
robust, 
about 
9  in  I 
cd.m. 


Valve  large,  linear- 
lanceolate 

Valve  very  small, 
very  narrowly  linear 
lanceolate 


•.ndiaas. 


S.  Ulna. 


8.CMliMdL 


8.  lllTWttflBI. 


Striae  fine,  about  x8  in  x  cd.m. ; 
valve  rather  broadly  lanceo- 
late 


S.  lMalMta]&. 


Apices 

capitate ; 

A-esh 

water 

.species. 


Valve  very  large  and  very 
robust,  with  apices  strongly 
capitate,  head  triangular       .  8. 


Apices 
not 
with 
trian- 
gular 
head. 


Vah'elong  and  robust  8.  Ulna  Tar.  dtr. 


Raphe  nar- 
row ;  striae 
very  deli- 
cate       .  8.  ftinmilf 


Valve 
small. 


Raphe  ra- 
ther bioad, 
striae  very 
robust      .  8.  MMfidMfpbtJaL. 


Striae  marginal ;  no  coarse  beads  on  the  margins  of  the  valve 


Striae  of  valve  furnished  with  coarse  beads,  between  which  are  fine  striae 
scarcely  visible  ..... 


8.  mtn^ioldM. 


IL  Ardissonia. — Valves  furnished  with  two  or  more  sulci. 


Valves 

having 

only  two 

■sold. 


Pseudo- 
raphe 
distinct ;    • 
valve 

r     Pseudo- 
raphe 
obscure; 

striae 
deUcate. 

narrow. 

Sulci  very  close  to  the  margins  8.  ftilginf. 
Sulci  distant  from  the  margifis  S.  i 


^  Raphe  very  distinct,  striae  robust 
L  No  pseudo-rapbe,  valve  very  broad 


8.  SUpWlNL 

8.1 


Valve  with  more  than  two  5ul  :i,  some  submarginal,  others  placed  in  the 
middle  of  the  valve        ....  .8. 
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III.  TOXARIUM. — ^Valves  very  narrow,  but  strongly  inflated  at  the 

median  portion  and  at  the  apices  and  covered  with 

irregular  puncta,  no  sulci. 

r  Valve  strongt>  undulated  throughout  its  length  .  S.  vadalAta. 

I  Valve  not  undulated  ......  S.  HttUMdjaiUL 

I.  EUSYNEDRA. — Valves  scarcely  or  not  inflated  in  the  middle, 
regularly  striated. 

*  Valve  without  marginal  sulci. 

A,  STRl/E.  EXTENDING  THROUGHOUT  THE  WHOLE  VALVE. 

a.  Vahfejumisked  wiik  an  annular pstudo-noduU. 

S.  pulchella  KiitZ.  (Bac,  p.  68,  pi.  29,  f.  87  ;  H.V.H.  Atl,  pL  40, 
f.  28  and  29* ;  Type  No.  298),  plate  10,  fig.  40a. 

Vahre  narrowly  lanceolate,  with  apices  gently  rostrate-capitate,  pseudo- 
nodule  strongly  marked,  often  reaching  to  the  margin.  Pseudo-raphe  narrow, 
terminated  by  small  but  distinct  nodules.  Strise,  13  or  14  in  i  cdm.,  distinctly 
punctate.  Girdle  face  narrow,  linear,  attenuate  at  the  apices.  Frustules 
Terming  flabella.     Length,  about  6  c.d.m. 

FY«sh(?)  and  brackish  water.— Antwerp,  Blankenbergfae,  (H.V.H.)  Ard.  Lieg.  (De  WHd.). 
England  (Kitton,  Comber,  Noiman,  Grove),  Scotland.  Ireland  (O'Meara).  France. 

forma  major.  (H.V.H.  AtL,  pi.  40,  f.  27,  and  plate  41,  f.  i*)  plate 
ID,  fig.  403. 

Much  larger  and  attaining  to  more  than  12  cd.m. 

var.  Smithii  Ralfs.  (£  adcuUHs  W.  Sm ,  H.V.H.  Atl.,  pi.  41,  f.  %* ; 
Type  N6.  300)  plate  10,  fig.  404. 

As  long  as  the  major  form,  but  much  narrower.     Strise  14  or  15  in  i 

cd.m« 

FVedi  water.— Antwerp,  Irdand.    Braddah  water.— England  (W.  Sm.,  Kitton,  Stolt., 
Norman,  Grove),  Ireland  (O'Meara). 

var.  lanceolata  O'Meara.  (S.  minutissima   W.  Sm. ;  H.V.H.  Atl., 
pi  41,  f.  7* ;  Type  No.  299)  plate  10,  fig.  405. 

Much  smaller  than  the  type  form,  about  3*5  c.d.m.,  and  proportionately 
broader,  almost  naviculoid;  15  striae  in  i  cdm. 

Fresh  water.— Antwerp.    England  (W.  Sm.,  Norman,  Comber),  Ireland. 

var.  vertebra.  {S.  vertebra  Greg.)  Q.J.M.S.,  1855,  p.  41,  pi.  4,  f  22). 

Valve  large ;  broad  at  the  median  portion,  then  becoming  narrower  up 
to  the  apices. 

Lacustrine  deposit.— Scotland, 
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S.  Vaucheriae  Kiitz.  I  (Bac,  p.  65,  pi  14,  f.  4;  H.V.H.  Ad,  pL 

40,  f.  19* ;  Type  No,  297),  plate  10,  fig.  406. 

Valve  narrow,  linear,  with  apices  attenuate  rostrate,  pseudo-nodule  eccentric ; 

striae  robust,  12  or  13  in  i  cd.m.,  divided  transversely.    Length,  3  to  4 
c.d.m. 

Fresh  water.— Rouge  Clottre.     England  (W.  Sm. .  Kitton).     Found  here  and  there  throughout 
Europe. 

var.  parvula.  (.9.  parvula  Kutz. ;  H.V.H.  Atl.,  pi.  40,  f.  22*),  plate 
10,  fig.  407- 

Much  smaller,  and  more  lanceolate;  strise  14  or  15  in  i  cd.m* 
Length,  1*5  to  2  c.d.m. 

var.  perminuta  Grun.  (H.V.H.  Atl.,  pi.  40,  f.  23*),  plate  lo,  fig. 
408. 

Very  small  (sometimes  less  than  i  cd.m.) ;  18  or  19  striae  in  i  cdm. 

var.  deformis.  {S.  deformis  W.  Sm, ;  H.V.H.  Atl.,  pi.  40,  f.  10*), 
plate  30,  fig.  833. 

Valve  more  or  less  deformed,  with  variable  distortions ;  10  striae  in 
I  cd.m. 

England  (W.  Sm.,  Norman),  Scotland  (Baxter  Coll.,  No.  9908). 

oa.   Vah€  vntk&ut  a  psntdo-moduU, 

b,  VALVES  HAVING  GENERALLY  A  MEDIAN  HYALINE  SPACE. 

S.  Ulna  (Nitzsch)  Ehr.  (inf.,  p.  211,  No.  295,  pL  17,  f.  i; 

H.V.H.  Atl.,  pi.  38,  f.  7*;  Type  No.  284),  plate  10,  fig.  409. 

Valve  narrowly  linear,  with  apices  more  or  less  longly  rostrate ;  pseudo- 
raphe  narrow ;  stride  robust,  9  in  i  cd.m.,  finely  divided  transversely,  usually 
leaving  a  quadrangular  hyaline  space  at  the  median  portion  of  the  valve. 
I..ength,  about  15  to  25  cd.m. 
Fresh  water.— Common. 

var.  splendens.  (5.  splendens  KUis. ;  H.V.H.  Atl.,  pi.  38,  £  2*;  in 
Types  Nos.  312,  15,  107,  etc),  plate  10,  fig.  410. 

Much  elongated,  and  attaining  as  much  as  30  cd.m.  in  length. 
Freih  water.— Common. 

var.  subaequalis  (Grun.)  (H.V.H.  AtL,  pL  38,  f.  13* ;  Type  Na 
286),  plate  10,  fig.  411. 

Valve  linear,  narrow ;  apices  obtuse,  scarcely  or  not  rostrate-capitate. 
Fresh  water.— Brussels  (Ddogne).    Rouge  Clottre. 

var.  longissima.  {S.  hngissima  W.  Sm.  ;  H.V.H.  AtL,  pi.  38,  f.  3* ; 
Type  No.  287),  plate  10,  fig.  4x2. 
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Valve  linear,  narrow,  and    excessively  elongated  (attaining  30   to 
55  cd.ro.),  with  apices  strongly  capitate. 

Brackish  water.— Between  Ostend  and  Blankenber£be(H.V.H.),Ard.  Lief.  (DeWild.). 
Iidand  (DirJde).  England  (Norman  in  Baxter  ColL,  No.  9839).  Scotland  (aixter  ColL. 
No.  a733)- 

var.  spathulifera  Grun.  (H.V.H,  Atl.,  pi  38,  f.  4* ;  in  Tyi)e  No. 
as),  plate  xo,  fig.  413. 

Linear,  long ;  apices  somewhat  dilated  into  a  spatulate  form. 
FVesh  water.— Deome,  near  Antwerp. 

var.  amphirbynchus.  (S,  amphirhynchus  Ehr, ;  H.V.H.  AtL,  pi.  38, 
t  s*>,  plate  10,  fig,  414. 

With  apices  rostrate-capitate. 
Fresh  water.— Ard.  Lieg.  (De  Wild. ).    Iidand  (O'Meara). 

var.  Danica.  (5*.  Danica  Kutt. ;  H.V.H.  Atl.,  pi.  38,  f.  14a*),  plate 
10,  fig.  415. 

Long,  and  very  narrowly  lanceolate,  with  apices  rostrate  capiute. 
Fresh  water.— Ard.  Lieg.  (De  Wild). 

var.  lanceolati^  (5.  lanceokUa  Kutt. ;  H.V.H.  Atl.,  pL  38,  i  lo*), 
plate  zo,  fig.  416. 

Narrowly  lanceolate,  and  infinitesimally  attenuate  up  to  the  apices. 
Fkeshwater.— Ard.Lieg.(DeWild.).    Ireland. 

var.  obtusa.  (S.  obtusa  W.  Sm. ;  H.V.H.  AtL,  pi.  38,  f.  6*),  plate 
10,  fig.  417. 

Linear,  rather  broad,  with  obtuse  apices. 
FVesh  water.— England  (W.  Sm.,  Stolt,  Comber,  Kitton  in  Baxter  CoU.,  No.  4305). 

var.  ox3rrhynchu8.  {S,  oo^hynckHs KMt%.\  H.V.H.  Atl.,  pi.  39,  f.  \a*\ 
plate  zo,  fig.  41& 

Sroall  (7  to  8  cd.ro.  roean),  linear,  with  apices  infinitesiroally  attenuate 
into  a  rather  broad  rostrum ;  striae  soroewhat  closer,  about  10  in  i  cd.ro. 
Fkesh  water.— England  (Comber,  Norman).    Irdand  (O'Meara). 

var.  vitrea.  (S.  vitrea  Kui%, ;  H.V.H.  Atl.,  pL  38,  f.  11  and  12*), 
plate  10,  fig.  419. 

Valve  linear,  narrow,  with  apices,  longly  and  narrowly  rostrate ;  striae 
extending  throughout  the  valve. 
F^esh  water.— Ard.  Lieg.  (De  WikL). 


S.  ACUS  (KutZ.)  Grun.  (Wien,  1862,  p.39«;  S.  oxyrhpuhm  W. 
Sm,  nee  JCutM. ;  H.V.H.  AtL,  pi  39,  f.  4* ;  in  Type  No.  479),  plate  10,  fig. 
420. 
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Valve  narrowly  lanceolate,  with  apices  slightly  rostrate-capitate ;  pseudo- 
raphe  narrow;  striae  well  marked,  about  13  in  i  c.d.m.,  interrupted  in  the 
middle  of  the  valve  by  a  hyaline  space,  elongated,  generally  quadrangular. 
Length,  about  13  c.d.m. 

Fresh  water.— Brussels  (Ddogne).    England  (W.  Sm..  Comber).    Ireland  (O'Meara).    Here 
and  there  throughout  Europe. 

var.  delicatissima  Grun.  {S,  delkafissima  IV,  Sm,;  H.V.H.  Atl., 
pi.  39,  f.  7* ;  in  Types  Nos.  221,  269,  etc),  plate  10,  fig.  421. 

Shorter  and  much  narrower,  with  apices  somewhat  mor^  strongly 
capitate ;  striae  extending  throughout  the  valve.     Length,  5  to  10  cdm. 
Fresh  water.— Antwerp.  Brussels,  etc.    England  (Kitton,  Norman).    Ireland  (O'Meaia). 

var.  angustissima  Grun.  (H.V.H.  Atl.,  pL  39,  f.  lo*),  plate  10, 
fig.  4^2. 

Very  long,  with  median  portion  somewhat  inflated,  apices  excessively 
narrow,  feebly  capitate     Length,  20  cd.m. 
Fresh  water. 


S.  radians  (Kiitz.)  Grun.  (H.v.h.  Atl,  pi.  39,  f.  ti;  Type  No. 

289  and  in  Types  Nos.  221  and  312),  plate  10,  fig.  423. 

Valve  very  narrowly  linear,  lanceolate,  with  apices  somewhat  capitate ; 
striae  fine,  16  to  17*5  in  i  c.d.m.     Length,  4  to  10  c.d.m. 

Fresh  water.— Rouge  Clottre  (Del).  Ard    Uef.  (De  Wild).    Antwerp  (H.V.H.).     England 
(Kitton.  Comber,  Norman).     Scotland.     IreLind  (O'Meara). 


bh.  STBI.«  NOT  LKAVING  A  HYALINE  SPACE  IN  THE  MEDIAN  PORTION  OP  THE  VALVE. 
e.   Vahfs  with  apices  not  capitate,  sometimes  somewhat  rostrate.    Marine  species. 

S.  Gallionii  Ehr.  (inf.,  p.  212,  pL  17,  f.  2;  rv.h.  AtL,  pL  39^ 

f.  i8* ;  Type  No.  291  and  Type  No.  292  van),  plate  10,  fig.  424. 

Valv^  linear  lanceolate,  with  apices  rounded,  sub-obtuse.     Pseudo-raphe 

very  distinct,  somewhat  enlarged  at  the  median  portion;  terminal  nodules  very 

distinct.    Striae  robust,  about  9  in  i  cd.m.,  distincdy  punctate,  absent  at  the 

apices  of  the  valve,  which  are  covered  with  very  fine  granules.     Length,  16  to 

22  cd.m. 

Marine.— Not  yet  found  in  Belgium.    Enffland  (W.  Sm.,  Stolt),  Scotland  (Kitton  in  Baxter 
Coll.  No.  4393).  Ireland  (O'Meaia),  and  on  all  tl>c  CoMU  of  Europe. 
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S.  investiens  W.  Sm. !  (s.b.d.,  iL,  p.  98;  H.V.H.  Ati.,  pi.  40, 

^.  3* ;  Type  No.  293),  plate  10,  fig.  425. 

Valve  narrowly  linear-lanceolate,  often    slightly    gomphonemoid ;    striae 
very  robust,  about  9  in  i  cdm.     I^ength,  1*5  to  4  cdm. 

Marine.— Ostend   (Westendorp,   No.  797),  England  (Kitton),  Ireland  (O' Meant).    Scot 
(Grev.). 


S,  barbatula  Kutz.l  (Bac,  p.  68,  pi.  15,  f.  107;  h.v.h.  Ati, 

pi.  40,  f.  6A* ;  Type  No.  294),  plate  10,  fig.  426. 

Valve  small,  rather  broadly  lanceolate,  with  apices  slightly  rostrate     Raphe 
narrow.    Striae  delicate,  about  18  in  i  c.d.in.    Length,  2  to  2*5  cd.m. 

Marine.— Not  yet  obaerved  in  Belgium.    England.     Ireland  (O'Meara). 

cc,  Vahfes  with  apices  rostraU-eafitate,    Fresh  water  species. 

S.  capitata   Ehr.  (inf.,  pi.  21,  f.  29;  h.v.h.  Ati,  pl."38,  f.  i»; 
Type  No.  283),  plate  10,  fig.  427. 

Valve  linear,  with  apices  strongly  capitate,  head  triangular,  with  a  somewhat 
attenuated  termination.    Pseudo-raphe  narrow,  terminated  by  obscure  nodules. 
Striae  robust,  8  in  i  cd.m.     length,  20  to  50  cdm. 
Freth  water. — Rather  common  everywhere. 


S.  famelica  Kiitz.  I  (Bac,  p.  64,  pi.  14,  f.  viii.  i ;  h.v.h.  Ati., 
pi-  39»  ^-  17*),  Pl*te  10,  fig.  4a8. 

Valve  rather  broadly  lanceolate,  with  apices  strongly  rostratecapitate. 
Pseudo-raphe  narrow.  Striae  delicate,  21  in  i  cd.m.  Length,  2*5  to  3  cd.m. 
Fresh  water. — Not  yet  found  in  Belgium. 


S.  amphicephala  Kiitz.  f  (Bac,  p.  64,  p'.  3,  f.  12;  H.V.H.  Ati., 

pi.  39,  f.  14* ;  var,  in  Types  Nos.  30,  128  and  332),  plate  10,  fig.  429. 

Valve  very    narrowly  lanceolate,  with  apices  strongly  rostrate-capitate. 
Pseudo-raphe  very  distinct    Striae  very  robust,  about  1 1  in  i  cdm.     Length, 
4  to  6  c.d.m. 
Fresh  water.— Ard.  Ueg.  (De  Wild.),  Scotland,  Ireland. 


314  SYinCDRA. 

AA,  STRLE  MARGINAL   OR   AT  LEAST   THE  PSEUDO-BAPHE  ENLARGED  AT 
THE  MEDIAN  PORTION  AND  CONSEQUENTLY  LANCEOLATE  IN  FORM. 

S-  affinis  KutZ.  !  (Bac.,  p.  68,  pi  15,  f.  6  and  n  ;  H.V.H.  AtL,  pL  41, 
f.  13*;  Type  No.  302  and  in  various  type  slides),  plate  10,  fig.  430. 

Valve  lanceolate,  with  apices  sometimes  slightly  rostiate-capitate ;  striae 
marginal,  leaving  a  C9nsiderable  lanceolated  pseudo-raphe,  rather  fine,  13  or 
14  in  1  cd.m.    Length,  9  to  12  cdm. 

Marine  and  braddsh  water.— Blankenbenhe.    Encland  (Khtoo,  Comber,  Norman,  Slolt.). 
Scotland  (Baxter  Coll..  No.  9630).    Ireland  (aMeara^    Tbroosboat  Enrope. 

var.  tabulata.  {S.  tabulaia  Kutt. ;  H.V.H.  AtL,  pi  41,  f.  ^K*  \  in 
Types  Nos.  102,  174,  and  234),  plate  10,  fig.  431. 

Valve  more  longly  lanceolate;   striae  more  shortened,  about  9*5   in 
I  cd.m« 
Same  habitat 

var.  parva  Kiitz.  (5.  parva  Kui%. ;  H.V.H,  Atl.,  pi.  41,  f.  23*), 
plate  10,  fig.  432. 

Very  small  (about  3  to  7  cdm.),  with  strise  fine,  approximate,  19  to  21 
in  I  cd.m. 
Same  habitat. 

These  three  forms  pass  into  one  another  by  every  graduation. 

var.  fasciculata.  {.S:  fasdculata  Kitn. ;  H.V.H.  AtL,  pL  41,  f.  15*; 
Type  No.  302),  plate  10,  fig.  433. 

Valve  rather  broadly  lanceolate,  with  pseudo-raphe  lanceolate,  narrower 
than  in  the  preceding  forms. 

England  (W.  Sm.,  Norman).    Scotland  (Baxter  ColL,  Na  2524). 

S.   nitzschioides    Grun.  (Oest  D.,  1862,  p.  89,  pL  8,  f.  18*; 

ThalassiothHxt  mttsdiioides  Grun.;  H.V.H.  Atl.,  pL  43,  f.  7-10*),  plate  10, 

Valves  linear,  narrow,  or  more  or  less  lanceolate,  with  apices  acute  or 

obtuse ;  pseudo-raphe  very  broad.    Valves  showing  on  their  margins  coarse 

beads,  10  to  xa  in  i  cdm.,  very  distinct,  and  between  these  are  often  found 

short  indistinct  stri«.     Frustules  rectangular  in  girdle  view,  united  into  a 

filament,  arranged  sometimes  in  stellate  forms,  as  in  an  Asterionelia,    Length, 

4*5  to  7  cdm. 

Uarinai— Basin  at  Blaiilmb«|lM— Rare.    Scfaddt  (pelagic,  my  freqneat.  H.V.H.).    Inland. 
(CyMeara). 

This  diatom  is  not  a  true  Synedra.    Periiaps  a  new  g^ius  should  be 

creatadfor  it 
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II.  Ardissonia. — Valve  furnished  with  two  or  more  sulci 
^^  Valves  furnished  with  two  marginal  sulci. 


I  It^  g 


m 


S.  crystallina    (Lyng.)    Kutz. 

(Bac,  p.  69,  pi.  16,  f.  I ;  H.V.H.  Atl.,  pi.  42, 
f.  lo* ;  Type  No.  305),  plate  10,  fig,  435. 

Valve  very  long,  linear,  inflated  at  the  apices 
and  median  portion  with  broad,  very  distinct 
sulci,  distant  from  the  edges  of  the  valve ;  strise 
fine,  1 2  in  T  c.d.m.,  formed  of  strong  puncta, 
absent  at  the  apices  of  the  valve,  which  are 
covered  with  granules  arranged  in  radiant  lines. 
Length,  about  50  c.d.m. 

Marine.— Not  yet  found  in  Belgium.    England.    Irdand 
(O'Meara). 


a.  b. 

Fig.  79. — Ardissonia  /ulgttu. 
a.  Valve  view, 
>.  Girdle  view. 
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S.  fulgens  (Kiitz.)  W.  Sm.  (S.B.D.,  i,  p.  74,  pL  12,  f.  10.^; 

H.V.H.  Atl.,  pi.  43,  f.  I  and  2* ;  Type  No.  308),  plate  10,  fig.  436. 

Valve  linear,  narrow,  with  marginal  sulci,  often  indistinct,  confounded 
with  the  margins,  usually  inflated  at  the  median  portion  and  at  the  apices, 
showing  at  the  apices  a  very  distinct  crown  of  radiant  delicate  striae ;  pseudo. 
raphe  narrow;  striae  delicate,  13  or  14  in  i  cd.m.,  delicately  punctate. 
Length,  17  to  42  c.d.m. 

Marine.— Ostcnd:   Oyster  beds,  very  rare.      England  (Stolt,  Norman).  Scotland  (Kitton  in 
Baxter  Coll.,  No.  4292),  Ireland  (OMeara),  France. 


S.  superba  Kiitz.  (Bac,  p.  69,  pi.  15,  f.  13;  w.  Sm.,  S.B.D.,  i.,  p. 
74,  pi.  12,  f.  I02*),  plate  30,  fig.  834. 

Valve  robust,  linear,  infinitesimally  attenuate  from  the  median  portion  to 
the  apices,  which  are  rounded  sub-truncate.  Two  sulci,  extending  the  length 
of  the  valve,  distant  from  the  margins,  dividing  into  two  parts  the  portion  of 
the  valve  situated  between  the  margin  and  the  pseudo-raphe.  Striae  very  robust> 
punctate,  about  10  in  i  cd.m.     Length,  25  to  50  cd.m. 

Marine — England  (Norman,  W.  Sm.),  Ireland  (O'Meara). 

S.  baculus  Greg.  (T.M.S.,  1857,  v.,  p.  83,  pi.  i,  f.  54;  h.v.h. 

Ati.,  pL  42,  f.  9*)»  plate  30,  fig.  835. 

Valve  very  broadly  linear,  with  apices  rounded.    Sulci  confounded  with 

the  margins  of  the  valve.    Striae  delicate,  9  or  10  in  i  cd.m.,  undulated,  finely 

divided    transversely,    in    such    a    manner   as    to  form   very  approximate 

longitudinal  striae.     length  of  valve,  40  to  60  cd.m.  Breadth,  i'5  to  3  cdm. 

Marine. — Coasts  of  Scotland  and  Ireland. 

S.  robusta  Ralfs.  (in  Pntch.  inf.,  p.  789,  pi.  8,  f.  3;  H.V.H.  Atl, 
pi.  42,  f.  6  and  7* ;  Type  No.  304),  plate  30,  figs.  836,  837. 

Valve  very  broadly  linear,  with  apices  somewhat  produced,  rounded,  obtuse. 

Pseudo-raphe  very  robust  and  simulating  a  sulcus ;  two  sulci  marginal  and  two 

others  intermediate ;  transverse  striae  robust,  about  5  in  i  cd.m.,  showing  in 

their  intervals  fine  longitudinal  lines,  and  sometimes  an  appearance  of  rows  of 

beads  in  the  middle  of  each  compartment.    Length,  50  to  80  c.d.m.  Breadth 

3*25  to  4  cdm. 

Marine.— This  magnificent  species,  the  most  beautiful  of  the  Synedra,  has  hitherto  been  only 
found  in  the  Mediterranean  and  Adriatic.  We  mention  it  on  account  of  its  singular  beauty,  its 
remarkable  size,  and  its  very  peculiar  structure. 


I 


% 
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IV.  TOXARIUM. — Valve  very  narrow,  but  much  enlarged 

in  the  middle  and  at  the  apices,  and  covered  with 

irregular  puncta.    Marine  species. 


S.  undulata  (Bailey)  Greg.  (Diat  of  Clyde,  p.  59, 

pi  14,  f.  107 ;  H.V.H.  Atl.,  pi.  4a,  f.  2*;  Type  No.  303),  plate 
10,  fig.  437. 

Valve  very  long  and  very  narrow,  inflated  at  the  median  por- 
tion and  at  the  apices,  strongly  undulated  throughout  its  length. 
Puncta  forming  irregular  lines,  about  12  in  i  cd.m.  on  the 
narrow  portion  of  the  valve,  arranged  irregularly  on  the  en- 
larged portions.  Length,  about  40  to  45  cdm. 
Marine.— Not  yet  found  in  Belgium,  but  found  in  England,  Scotland,  France,  etc. 

S.  Hennedyana  Greg.  (Diat.  of  Clyde,  p  60,  pL  6, 

f.  108  ;  H.V.H.  Atl,  pL  42,  f.  3*),  plate  10,  fig.  438. 

Valve  very  narrow,  not  undulated^  strongly  inflated  in  the 
middle  and  at  the  apices,  covered  with  puncta,  rather  coarse, 
arranged  irregularly.     Length,  attaining  up  to  90  cd.m. 
Marine—Ostend  (Deby.).  very  nure.    Scotland  (Gregorj). 


Fig.  73- 

Toxarium. 

Hennedyana. 
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CAMPVLOSTYLUS. 


Alongside  of  the  Synedra  must  be  placed  two  small  genera  of  secondar)* 
importance  and  somewhat  doubtful  ])osition. 


GENUS    41.— CAMPVLOSTYLUS 
SHADE.,   1849  (Manuscript). 

Only  one  species. 


Camfyh'tylus  stnatus. 


C.  StriatuS  Shadb.  M.S.  {Synedra  Ni^r- 
mania  Grev.  in  Q.J.M.S.,  1862,  ii.,  n.s.,  p.  231,  pi. 
10,  f.  1.3). 

Valves  curved,  clavate,  somewhat  twisted,  some- 
times inflated  like  a  club  at  one  of  the  apices,  and 
very  gently  attenuated  into  a  long  prolongation 
at  the  other,  sometimes  more  or  less  longly 
attenuated  at  the  two  apices;  transverse  strise 
excessively  delicate,  about  13  in  i  cdm.,  finely 
divided  transversely,  interrupted  by  apseudoraphe, 
very  narrow,  more  or  less  eccentric  on  one  portion 
of  the  valve,  and  terminating  in  a  pseudo-nodule. 
Length,  15  to  45  cd.m.  Breadth  at  the  inflation, 
•5  ^o  75  c  d.m. 

Marine. — Has  been  found  in  the  London  Docks,  on  nnahogany 
logs,  first  bv  Shadbolt  who  made  a  good  pure  gathering,  then  uf 
Norman  whose  gathering  was  principally  composed  of  Melosira 
valves. 

Note. — Greville  was  mistaken  in  making  a 
Synedra  of  this  curious  diatom,  the  appearance  of 
which  is  quite  peculiar.  Greville's  figures  are  very 
indifferent,  and  he  has  noted  neither  the  tortuosity 
of  the  valve,  nor  the  pscudo-raphe,  nor  the  ter- 
minal nodules,  details  which  might  not  be  noticed 
with  the  objectives  which  Greville  had  at  his 
command  in  1862. 
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Thalassionema  Grun.  (in  H.V.H.'8  Atl.) 

In  my  Atlas,  pL  43,  fig.  7-10,  Mr.  Grunow  has  proposed  to  raise  Synedra 
Nittsehioida  to  the  rank  of  a  genus.    I  have  preferred  to  preserve  this  form 


\ 


Fig.  75. — Thalassiomema  NiiMuhiodts, 

(as  I  have  done  in  the  Text  of  the  Synopsis)  among  the  Synedra  with  which  I 
arranged  it  in  the  first  instance. 
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PSRUDOSYNEDRA. 


Pseudo-Synedra  Leud-Portm.  (Diat  Maiaisie, 
P-  32). 

Without  any  generic  diagnosis  being  given  by  the  author, 
Mr.  Leuduger-Fortmorel  includes  in-  his  genus  two  very  different 
forms. 

The  PS.  Pera^aiii  (fig.  74),  "  oar-shaped,"  with  fine  parallel 
stnae  (12  in  :  c.d.m.)  and  without  pseudo-raphe  ;  and  the  other, 

The  P'S,  Debviy  in  the  form  of  a  "  constricted  dagger,"  and 
furnished  with  a  narrow  pseudo-raphe,  very  distinct,  and  having 
likewise  parallel  striae  (10*5  in  i  c.dm.). 

The  habitat  of  the  first  is  Java,  and  the  second  Sumatra.  We 
are  not  acquainted  with  either  form  beyond  the  figures. 


Fig.  76. 

Pseudo- 

synedra 

Peragalli. 

GENUS  42 ASTERIONELLA    HASSALL,  1850. 


Valves  narrow,  linear, 
with  apices  unequally 
capitate  ;  girdle  face 
linear,  with  apices  un- 
equally inflated.  Frus- 
tules  united  in  a  stellate 
manner. 


Fig.  77.— ^//<nt;/f^//rt /(;r»»wrt  zar. gracillifiui 
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A.  formosa  HaSSall.  (Microscopical  examination  of  the  Water 
supplied  to  the  Inhab.  of  London,  1850 ;  T.M.S.,  i860,  viii.,  p.  149,  pi.  7,  f. 
8;  H.V.H.  AtL,  pi.  51,  f.  19  and  20*),  plate  11,  fig.  439. 

Valve  narrowly  linear,  diminishing  somewhat  in  breadth  from  the  base, 
which  is  very  strongly  capitate,  to  the  superior  apex,  the  head  of  which  is 
much  smaller ;  striae  fine,  about  17  in  i  c.d.m.,  interrupted  by  a  very  narrow 
pseudo-raphe  and  a  rather  large  hyaline  area  in  the  basal  inflation.  Girdle 
face  strongly  inflated  at  the  inferior  portion,  very  slightly  so  at  the  superior 
portion.     Length,  7  to  10  c.d.m. 

Fresh  water.— The  type-form  has  not  yet  been  found  in  Belfipum,  but  it  has  been  found  in 
England  (Kitton,  Comber.  Roper,  Norman,  Amott.),  Scotland  (Baxter  Coll.,  2790),  Ireland 
(O'Meara),  France,  and  Denmark. 

var.  gracillima  (Hantzsch)  Grun.  (H.V.H.  AtL,  pi.  51,  f.  22*; 
Type  No.  345),  plate  11,  fig.  440. 

Valves  much  narrower  than  in  the  t)rpe-form. 

Rather  common  at  Antwerp  in  the  town  ditches  and  neighbouring  waters. — England, 
Denmark,  Ireland  (O'Meara). 

var.  inflata  (H.V.H.  Atl.,  pi.  51,  f.  23*;  in  Type  No.  345),  plate 
II,  fig.  441. 

Girdle  face  abruptly  inflated  in  its  inferior  third. 
Antwerp,  mixed  with  the  preceding.    Denmark. 

var.  Bleakeleyi.  {A.  Bieakeieyi  W.  Sm.  ! ;  H.V.H.  AtL,  pi  52,  f.  i*), 
plate  30,  fig.  838. 

Frustules  short,  enlarfijed,  dilated  at  the  base.     Length,  4*5  to  5  c.dm. 
Marine— Harwich  (Blcakeley),  Norfolk  (W.  Sm..  !  Kitton),  East  Coast  (Norman). 

var.  Ralfsii.  {A.  RalfHL  W.  Sm.). 

Frustule  still  shorter   and    relatively    broader  than  the   preceding. 
Length,  35  to  4-5  c,d.m. 

Fresh  water.— England  (W.  Sm.,  Norman). 


QENUS  43.— THALASSIOTHRIX.— CLEVE  AND 
GRUN.  (1880). 

Valves  quadrangular,  with  apices  unequally  developed,  margins 
furnished  with  spines  or  elevated  points,  between  which  are  seen 
short  marginal  striae. 
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This  genus  is  confined  to  marine  species.  Mr. 
Grunow  in  the  first  instance  also  included  in  it 
Synedra  Nittschioides,  But  now  the  genus  should 
only  consist  of  Th,  Frauenfeldii  Grun.  (H.V.H. 
AtL,  pi.  37,  f.  II  and  i2»),  plate  30,  fig.  839, 
and  Th,  longissima  CL  and  Grun,  (fig.  78), 
the  longest  known  diatom  since  it  attains  to  3  to  4 
mm.  in  length.     It  inhabits  the  Arctic  Seas. 

Thai,  curvaia  Casir.  (Diat,  Challenger,  p.  55^ 
pi.  24,  f.  6*),  plate  30,  fig.  840,  is  too  incom- 
pletely described  and  figured  to  form  a  judgment, 
on  the  form,  without  at  least  having  an  authentic 
specimen  at  one's  disposal.  According  to  the 
figure  it  docs  not  appear  to  differ  much  from 
Synedra  {Thaiassionema)  Nitzschioides^  if  it  were  not 
for  the  slight  flexure  of  the  frustules. 


Fig.  78- 

Thalassiothrix  lonpsHma 
var.  antarcttca. 


Tribe  VIII.— FRAGiLARiEyE. 


'  Frustules  rectangular  in  girdle  view;  valves  with  distinct  pieudo-rapbe, 

regularly  striated  .  Ttagllaila. 


Girdle  face 

rectangular. 

Valves  with 

scattered 

poncta. 


Frustule  with  connecting  zone  undulate-arcuate,  valves 
lanceolate  ..... 

Frustules  with  valves  arcuate,  connecting  sone  arcuate  and 
attenuated  near  the  apices,  which  are  inflated 


PRAOILARIA. 
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a.  h 

Fig.  79. — Ftagilaria 
virescens, 
a.  Valve,    t.  Girdle  yiew, 


GENUS  44.— PRAGILARIA  LYNGBYE, 
1819  (Char.  Emend). 
Valves  symmetrical  without  costx.  Fnis- 
tules  rectangular,  united  in  Ion|^  filaments  or 
chains.  In  the  section  Staurosira  the  endo- 
chrome  is  similar  to  that  or  the  Syncdra.  In 
the  species  contained  in  the  section  Fragilaria, 
it  is  granular. 


Pseudo- 

raphe 

narrow  and 

scarcely 

visible 

(FroffHaria). 


Pseudo- 

raphe 

distinct 

{Staurosira). 


ANALYSIS   OF   SPECIES. 

'  Valve  linear  or  linear-elliptic,  with  apices  produced  ;  strin 
17  in  I  cd.m.    Fresh  water  species 

Valve  eUiptic-oval,  with  apices  acuminatenrostrate.    Fresh 
water  ...... 

Valve  elliptic-elongated,  scarcely  silicious;    strise    very 
delicate,  34  in  i  c.d.m.    Marine 

Valve  linear-narrow,  with  apices  inflated ;  strice  almost 
invisible,  31  or  3a  in  i  c.d.Pi.    Marine 

Valve  linear,  very  narrow,  inflated  at  the  median  portion. 
Fresh  water        ..... 

Striie  formed  of  distinct  beads 


Striae 

not 
margi-  -[ 

nal. 


Striae  very 

robust, 

with  beads 

more  or 

less 
confluent 

or 

simulating 

costse. 


Valve  small,  either 
cruciform,  or  inflated 
or  constricted  at  the 
median  portion,  striae 
fine 

Valve  narrowly  lanceo- 
late, with  apices  in- 
flated, capitate.  Fresh 
water 

Valve  regularly  oval    . 


Valve  cruciform,    rather   large, 
with  robust  costae 


Valves 
small, 
broad- 
ly oval 

or 
cruci- 
form. 


,  Striae  marginal 


F.  TiMMMni. 
F.  ttndala. 
F.  ttrUtola. 
F.  hyalliUL 
F.  OroUm<Mti 

F.  CftpVfltlUL 

F.  oonitniiiii. 

F.  ttmilooUli. 
F.  arataUlif. 

F.^UrlMDll 
F.  totriftrUU. 


I.  Fragilaria. — Pseudo-raphe  very  narrow  and  scarcely  visible. 

F.  virescens  Ralfs.  (Ann.  and  Mag.,  1843,  XII.,  p.  no,  pi.  2,  f.  6; 
H.V.H.  Atl,  pi.  44,  f.  I* ;  Type  No.  309),  plate  11,  fig.  442. 

Valve  linear  or  linear  elliptic,  with  apices  attenuate  and  often  rostrate- 
obtuse.  Pseudo-raphe  scaicely  visible.  Striae  fine,  distinctly  punctate,  about 
17  in  I  c.d.m.  Frustules  quadrangular,  elongate,  united  in  long  filaments. 
Length  of  valves  very  variable.    Mean  length,  2  to  6  c.dm. 

Ard. 


Fnah  water. — Soudiem 
Ueg.  <De  Wild.).    Engl 


ion  of  Belgium :  Namur  (P.  Gaut.).  Pleinevauz  (Delogne). 
id,  Ireland,  and  throughout  Europe. 
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F.  undata  W.  Sm.  (S.b.d.,  ii.,  p.  24,  pi.  60,  f.  377*),  plate 
30,  fig.  841. 

Valves  elliptic  or  longly  oval,  with  apices  acuminate  and  more  or  less 
rostrate.  Strire  delicate,  17  in  i  c.dm.  Filaments  separating  easily,  and 
frustulcs  then  cohering  by  their  angles.     Length,  2  to  5  cd.m. 

Fresh  water. — England  (W.  Sni.).  Lock  Kinnord  Dcp.  Scotland  (Davidson), 

var.  con  striata.  Valves  constricted  at  the  median  portion. 

Fresh  water.— Scotland  (Mull  Dep.  W.  Sm.). 


F.  Striatula  Lyngb.  (Hydroph.  Dan.,  p.  183,  pi.  63 A;  H.V.H. 
Atl,  pi.  45»  ^-  12*),  plate  30,  fig.  842. 

Valve  narrowly  lanceolate,  with  apices  somewhat  attenuate.  Pseudo-raphe 
very  narrow.  Striae  very  delicate,  24  in  i  cd.m.  Frustules  quadrangular, 
elongated,  with  connecting  zone  plicate,  in  long  filaments,  very  easily  deformed, 
imperfectly  silicious. 

Marine. — England,  Scotland,  Ireland,  France  (probably  Belgium),  Germany,  Norw.\y. 


F.  hyalina  (KiitZ.)  Grun.  {Diatoma  hyalina  Kiitz.,  Bac.,p.  47, 
pi.  17.  f.  20 ;  H.V.H.  Atl.,  pL  44,  f.  14  and  15* ;  Type  No.  310),  plate  ii, 
fig-  443. 

Valve  linear,  narrow,  hyaline,  with  apices  feebly  inflated,  terminal  nodules 
distinct;  striae  very  fine,  scarcely  visible,  31  or  32  in  i  c.d.m.  Girdle  face 
quadranerular,  elongated,  with  apices  rounded,  sometimes  inflated,  connecting 
zone  showing  numerous  fine  longitudinal  striae.     Length,  4*5  to  7*5  c.d.m. 

Marine. — Not  yet  found  in  Belgium.     England,  Ireland. 


F.  Crotonensis  (A.  M.  Edwards)  Kitton. !  (Science  Gossip, 
1869,  p.  110,  f.  8i»),  plate  II,  fig.  444. 

Valve  linear,  very  narrow,  slighdy  inflated  at  the  median  portion,  with 
apices  capitate;  striae  15  in  i  cd.m.  Girdle  face  strongly  inflated  at  the 
median  portion,  and  slightly  enlarged  at  the  apices.  Frustules  united  in 
filaments  at  the  middle.     Length,  4  to  1 1  c.d.m. 

Fresh  water. — ^Town  ditches  at  Antwerp  (only  once  observed).     Ireland  (O'Meara). 
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vax.  prolongata  Gnin.  (H.V.H.  Atl.,  pi.  40,  f.  lo* ;  Type  No.  319), 
plate  II,  fig.  445. 

Valve  very  narrow,  with  apices  not  capitate.     Length,  about  10  c.d.m. 
Fresh  water.— Botanical  Gardens,  Brussels  (Del.). 

II.  Staurosira. — Pseudo-raphe  broad,  often  more  or  less 
lanceolate, 

F.  capucina  DesmaziSres  (Piantas  Crypt  Ed.  i.  (1825),  No. 

453 ;  H.V.H.  Atl.,  pi.  4S>  f-  2*),  plate  11,  fig.  446. 

Valves  linear,  narrow,  with  apices  somewhat  produced  rostrate.     Margin 

of  valve  marked  with  very  distinct  coarse  beads,   continued  towards  the 

internal  portion  by  delicate  striae,  14  or  15  in  i  cdm.     Frustules  united  into 

long  filaments.     Length,  3  to  6  cd.m. 

Fresh  vrater. — G>mmon  everywhere. 

var.  mesolepta.  (/^  mesolepta  Rab. ;   H.V.H.  Atl.,  pi.  45,  f.  3* ; 
Type  No.  312),  plate  11,  fig.  447. 

Valve  strongly  constricted  at  the  median  portion,  with  apices  rostrate 
and  sometimes  capitate  \  striae  17  or  18  in  i  cd.m. 
Fresh  water. — Rather  common. 

var.  acuta  Grun.  (H.V.H.  Atl.,  pi.  45,  f  4»),  plate  11,  fig.  448. 
Valve  narrowly  lanceolate  with  sub-acute  apices. 

var.  acuminata  Grun.  (H.V.H.  Atl.,  pi.  45,  f.  8»),  plate  11,  fig. 
449. 

Valve  narrowly  lanceolate,  with  apices  longly  and  narrowly  rostrate ; 
striae  18  in  i  c.d.m.,  delicate. 
Fresh  water.— Paliscul  (Delogne). 

F.  construens  (Ehr.)  Grun. !  (Oestr.  Diat,  p.  371;  h.v.h. 

Atl.,  pi.  45,  f.  26,  £  and  D  figures  on  the  right  and  left,  and  f.  27*) ;  in  Type 
Na  190),  plate  11,  fig.  450. 

Valve  broadly  oval,  constricted  somewhat  below  the  median  portion  into 
rostrate-capitate  apices,  giving  a  cruciform  appearance.  Pseudo-raphe  lanceo- 
late.    Striae  fine,  about  15  in  i  c.d.m.     Length,  about  15  c.d.m. 

Fresh  water.— Somewhat   rare ;    England   (Kitton),    Ireland   (O'Meara) ;  fowid   throughout 
Europe. 

var.   Venter.  (H.V.H.  Atl.,  pi.  45,  f.  21B,  22,  23,"  24B,  and  26 
(upper  and  lower  ♦  figures) ;  in  Type  No.  190),  plate  11,  fig.  451. 

Valve  lanceolate,  with  obtuse  apices,  inflated  at  the  median  portion. 

Freshwater. — Brussels  (Delogne).    Sheene  Dep.  Aberdeen  (Temp,  and  Perag.,  No. 
443)- 
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var.  binodis  Gran.  (H.V.H.  Atl.,  pL  45,  (.  24^  and  25^),  plate 
II.  fig.  45«. 
Valve  lanceolate,  with  apices  rostrate,  median  portion  constricted. 

Fresh  water.— Antwerp,  rather  ootnmon  and  parasitic  on  NiiMsckia  SigmoUea.    Aid. 
Lieg.  (De  Wild.).    EogUnd  (Kitton),  Ac. 

F.  tenuicollis  Heib.  (Consp.  Diat  Danic,  p.  62,  pL  s,  f.  i3»), 
plate  30,  fig.  843  and  843  bU. 

Valves  very  narrowly  lanceolate^  linear,  with  apices  rostrate-capitate. 
Pseudo-raphe  narrow;  striae  very  robust,  somewhat  radiant,  convei^gent, 
approximate,  atknit  10  in  i  cdm.  Girdle  face  quadrangular,  very  elongated, 
somewhat  produced  at  the  apices.    Length,  2*5  to  5  cdm. 

Fresh  water. — ^Denmark  (Heiberg).    Ireland  (O'Meara). 

var.  intermedia.  (^.  intermedia  Grun. ;  H.V.H.  AtL,  pi.  45,  C  9*X 
plate  30,  fig.  844. 

Only  differs  from  the  preceding  by  the  presence  of  a  small  median 
unilateral  hyaline  space.    Striae  robust,  9  or  10  in  i  cdm. 

Fresh  water.— England,  Ormesbj  Broad,  Norfolk  (Kitton  in  W.  Am.  ColL,  Nos.  914-915 
under  the  name  of  Frag,  temuicolUs- ) 

F.  Harrisonii  (W.  Sm.)  Grun.  I  (Oest.  Diat.,  p.  368;  H.V.H. 

Atl,  pi.  45,  f.  28* ;  Type  No.  316),  plate  ii,  fig.  453- 

Valve  sub-cruciform,  with  rounded  angles,  q>ices  obtuse  or  sub-obtuse. 
Pseudo-raphe  lanceolate.  Striae  very  robust,  4  or  5  in  cd.m.,  formed  of 
puncta,  confluent  and  simulating  costs.    length,  about  2  to  5  c.d.m. 

Fresh  water.— Very  rare.    Mountainous  parts  of  Belgium:  Bouillon  (Delogne).    Fjigland 
(W.  Sm.,  Kitton),  New  River  (Grove). 

F.  mutabilis  ( W.  Sm.)  Grun.  I  (Oest.  Diat,  p,  3^9.  H,v.n. 

pL  45.  t  12* ;  Type  No.  315),  plate  11,  fig.  454. 

Valves  elliptic  or,  more  rarely,  linear-elliptic;  stria  very  robust,  with 
beads  confluent,  8  or  9  in  i  c.d.m.     Length,  i  to  2*5  cdm. 

Fresh  water.— Brussds  (Delogne)  Louvaine  (P.G.)  Ard.  Lief.  (De  Wild.).  England  (Kitton), 
New  River  (Grove). 

F.  brevistriata  Grun. !  (H.v.H.  AU.,  pi.  45,  f.  32*;  Type  Na 
318),  plate  II,  fig.  455- 

Valve  lanceolate,  with  apices  produced  rostrate;  striae  very  short  and 
marginal,  13  or  14  in  i  cdm.     Length,  1*25  to  2  c.d.m. 
Fresh  water.— Brissds  (Ddogne).    Ard.  Lieg.  (De  Wild.). 
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GENUS  46.— CYMAT08IRA  GRUNOW,   i86a. 


Valve  lanceolate,  with  coarse  puncta.  Gir- 
dle face  rectangular,  undulated.  Frustules  in 
filaments. 


a,  k. 

Fig.  80. 
Cymaiosira  Lorengiama, 
a.  WaXrt  view.    t.  Girdle  view. 


C.  Belgica  Grun. !  (H.V.H.  Atl,  pi.  45,  f-  38-41*).  plate  ix, 
««.  456. 

Valve  lanceolate,  very  slightly  attenuate  up  to  the  apices,  which  are  sub- 
acute, with  coarse  puncta,  sparse,  but  generally  leaving  a  pseudo-raphe  of 
greater  or  less  breadth.    Frustules  rectangular,  in  short  filaments,  with  girdle 
face  constricted  near  the  apices.    Length,  I'S  to  3  cdm. 
MariDe.— Rare :  Blaokenberghe. 


GENUS  4e.-CAMPYLOSIRA  GRUNOW,  1882. 


a.  ^. 

Fig.  81. 

Cawt^losira  €ymi€ilifonms, 

a.  Valve  view.    *.  Girdle  view. 


Valve  cymbelliform,  with  rostrate  apices, 
dorsal  margin  arcuate,  ventral  margin  gently 
concave,  covered  with  sparse  puncta,  without 
visible  pseudo-raphe.  Girdle  face  arcuate, 
constricted  near  the  apices.  Frustules  united 
in  filaments. 


C.  cymbelliformis  (A.  Schmidt)  Gnin.  I  {Syn€dra  anus 

fi  minor  Grun.  dim. ;  H.V.H.  AtL,  pL  45,  f,  43* ;  Type  No,  320),  plate  ii> 
fig.  457. 

A  single  species,  with  characteristics  of  genus.    Mean  length,  4  cd.m. 
Marine.— Very  oommon  00  all  our  coasts. 
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Valves 

with 
apices 
similar. 


Valves 

with 

apices 

dissimilar, 

the 

inferior 

attenuated 

like 
a  wedge. 


Tribe  IX. — RAPHONEiDEiE. 

Valves  elongated,  with  apices  inflatedi  puncta  interrupted  bjr 
two  hyaline  lines       .....  dATleiila. 

Fnistules  usually  solitary,  with  girdle  face  quadrangular  or 
linear.    Valves  with  pseudo-raphe  of  greater  or  less  breadth  BaphontU. 

Fnistules  united  in  twos,  attenuated  between  the  middle  and 
apices ;  suture  serrated  ;  valves  with  coarse  pimcta  without 
a  distinct  pseudo-raphe  .  TmlnxlML 

Girdle  face  rectangular,  the  valve  only  differing  from  that  of 
true  Raphontis  by  its  inferior  apex  being  cuneate  . 

Valves   with   small    terminal    pseudo-nodules 
without  pseudo-raphe 

Valves   gomphonemoid,  normal 


Girdle 

face 

cuneate. 


Itaoliyiplunia 


P«ronU. 


No 
pseudo- 
nodule, 
but  a 
pseudo- 
raphe. 


puncta  .  BoeptroiMll. 

Valves  with  coarse  round  mar- 
ginal beads  .  amnoTltfU. 

Valves  with  coarse  puncta  very 
elongated  into  the  form  of 
button-holes  .  Op^pllonL 


GENUS    47.— CLAVICULA  PANT.,   1886. 


Valve  with  apices  inflated,  inflations  more 
or  less  rhomboidal  ;  coarse  puncta  leaving  a 
hyaline  line  on  each  side  of  the  valves. 

This  genus  consists  at  present  of  a  very  small 
number  of  fossil  species  found  in  Hungary  by  Dr. 
Pantocksek  and  of  some  others,  also  fossil,  from 
Japan,  described  by  Professor  Brun. 


(After  a  Photograph). 

Fig.  82. 

Clavicuia  polymorpha 
var.  delicatula. 


TEREBRARIA, 
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GENUS  48.— TEREBRARIA  GREV.,  1864. 

Valve  elliptic,  oblong,  with  apices  attenuate,  furnished  with  3  or  4 
lines  of  coarse  distant  puncta.  Girdle  face  quadrangular'  attenuated 
near  the  apices,  punctate. 


Fig.  83. 
Terebraria  Barbadensis  Grev.  after  GrevilU.     a.  Valve  view,     b.  Girdle  view. 

This  genus  consists  of  one  species  Terebraria  Batbadensis  Grev.  found  in 
the  deposit  of  Cambridge  Estate  (Barbados). 

GENUS  49.— RAPHONEIS  EHR,  1844. 


Valves  lanceolate  or  elliptic,  with  striae  trans- 
verse, moniliform,  generally  somewhat  radiant 
very  distinct,  with  a  more  or  less  conspicuous 
pseudo-raphe.  Apices  without  nodules,  often 
showing   fine  scattered    puncta.       Girdle    face 


narrow,  linear. 


84.  85. 

Fig.  84. 

Raphoneis  gemmifera. 

forma  curia. 

Fig.  85. 

Raphoneis  scalaris. 

The  genus  Raphoneis  includes  a  large  number  of  species,  both  living  and 
fossil,  but  very  many  of  them  appear  to  us  to  be  only  modifications  of 
R,  amphiceros. 


33^  RAPHONSIS. 


r    Paeudo- 
imphe 
All  beads    I     narrow, 
of  equal 


] 


ANALYSIS  OF  SPECIES. 

StriflB  curved,  the  median  shortened;  valve 
very  broad.  lanceolate  .  .  E. 

Striae  straight,    somewhat    radiant;     valve 
linear  or  narrowly  lanceolate  .  E. 

Pseado-rapbe  of  greater  or  less  breadth,  bat  attenuate  at  the 
L     median  portion  .  E.  guirtfla. 

Valve  bordered  with  a  row  of  beads  much  smaller  th^n  those  in  the  centre 
of  the  valve  .  X>.  Ubanka. 

R.  amphiceros  Ehr.  (Bcricht  der  BcrL  Ac,  1844 ;  av.H. 

Atl.,  pi.  36,  f.  22  and  23* ;  Type  Na  276),  plate  10,  fig.  394. 

Valve  broadly  lanceolate,  with  apices  rostrate  and  sometimes  sub- 
capitate  ;  striae  more  or  less  curved,  very  radiant,  5  or  6  in  i  cdm.,  formed 
of  coarse  puncta  placed  at  equal  distances  and  forming  almost  straight  longi- 
tudinal lines,  the  median,  and  sometimes  those  near  it,  shortened.  Apices  of 
valve  covered  with  irregular  puncta.     Mean  length,  4  to  7  cdm. 

Marine.— Common.    Blankenberghe.  Ostend  and  Antwerp  (Scheldt).    CoasU  of  England, 
France,  and  Germany. 

var.  rhombica  Grun.  (H.V.H.  Atl.,  pi.  36,  f.  20  and  21*),  plate  10, 
fig-  395- 

Shorter,  more  inflated,  with  apices  feebly  or  scarcely  rostrate.  Mean 
length,  3  to  5  cd.m. 

R.  Belgica  Grun.  I  (in  h.v.h.  Atl.,  pi.  36,  f.  25,  29  and  30*; 

Type  No.  277X  plate  10,  fig.  396. 

Valve  narrowly  lanceolate  or  linear,  with  apices  rostrate-obtuse  or  sub- 
obtuse  ;  stride  7  to  9  in  i  c.d.m.,  straight  or  gently  radiant,  all  of  equal  length, 
leaving  a  narrow  pseudo-raphe,  composed  of  puncta  forming  straight  longi- 
tudinal lines.  Valve  with  apices  covered  with  puncta,  sparse,  rather  fine. 
Mean  length,  8  to  9  c.d,m. 
Marine. — Blankenberghe. 

R.  Surirella  (Ehr  ?)  Grun.  (h.v.h.  au.,  pL  36,  f.  26  and 

27a*;  in  Type  No.  277),  plate  10,  fig.  397. 

Valve  narrowly  elliptic  or  slightly  lanceolate,  with  apices  obtuse,  pseudo- 
raphe  narrow,  linear,  dilated  only  at  its  apices ;  striae  8  in  i  cdm.,  gently 
radiant,  with  coarse  puncta  forming  longitudinal  lines,  more  or  less  curved. 
Mean  length,  4  to  4*5  cdm. 
Marine.— Common  at  Blankenberghe.    Coast  of  England  (Kitton). 

var.  Australia.  (H.V.H.  Atl,  pL  36,  f.  27^* ;  m  Type  No.  277), 
plate  10,  fig.  398. 

Pseudo-raphe  very  broad,  constricted  only  at  the  median  portion. 
Marine.— Blankenberghe. 


TRACHYSPHBNIA.  33 1 

R.   Libumica  Grun.  f  (Neue  etc.,  1862,  p.  69,  pi.  y,  f,  6; 
H.V.H.  Atl.,  pi.  36,  f.  33»),  plate  10,  fig.  400. 

Valve  broadly  elliptic,  with  narrow  pseudo-raphe ;    puncta  arranged  in 
radiant  lines,  about  4  in  1  c.d.m.,  central  puncta  very  large,  diminishing 
towards  the  margin,  which  bears  right  round  its  edge  a  row  of  much  smaller 
beads,  about  6  in  i  c.d.m.     Mean  length,  3  c.d.m. 
Marine. — Blankenberghe,  second  Basin. — Very  rare ;  only  one  specimen  observed. 

GENUS  60.— TRACHYSPHENIA   P.  Petit,  1877. 

Valves  cuneate,  furnished  with  coarse  puncta, 
arranged  in  longitudinal  and  transverse  rows.  Pseudo- 
raphe  rather  narrow.  Frustule  and  connecting  zone 
rectangular. 

Upon  the  whole,  the  Trachysphenia  is  nothing  more 

than  a  Raphoneis^  one  of  whose  apices  is  narrower  than  the 

Fir.  86.  other.     Only  a  single  species  is  known,  the  Trachysphenia 

Trachysphenia         Austtalis  P.  Pet.  (fig.  86),  which  was  found  in  the  Isle  of 

var,  Auckiandica,      Campbell,  at  Cape  Horn,  &c.    The  valves  are  3*5  to  5 

c.d,m,  in  length  and  have  six  rows  of  beads  in  i  cdm, 

GENUS  51.— SCEPTRONEIS  EHR.,  1844. 


Val\^es  cuneate,  with  structure  similar  to  that  of 
the  Raphoneis;  girdle  face  and  connecting  zone 
cuneate. 


Fig.  87. 
SceptronHs 
Caduceus. 


33*  CRUNOVIELLA. 

Sceptroneis  Caduceus  Ehr.  (in  Beri.  Acad,  1844,  p.  264 ; 

H.V.H.  AtL,  pi.  37,  f.  5*;  Typ-  No.  279),  plate  10,  fig.  399. 

Valve  bacillar,  very  elongated,  with  inferior  portion  gently  cuneate* 
Median  portion  very  slightly  inflated.  Superior  apex  strongly  capitate. 
Pseudo-raphe  narrow,  somewhat  enlarged  in  the  median  inflation.  Stride, 
about  4  or  5  in  I  cd.m.,  formed  of  coarse  puncta ;  apices  covered  with  fine 
puncta,  radiant  or  sparse.     Length,  10  cdm. 

Marine. — ^Very  rare.  I  have  observed  it  once  in  the  second  Basin  at  Blonkenberghe  and 
another  time  at  Antwerp  in  the  Scheldt.  Mr.  Deby  has  observed  it  nt  Flessingue  at  the  mouth  of 
the  Scheldt    Scotland  (Gregory). 


GENUS  52— GRUNOVIELLA  H.V.H.,  1892,  Gen.  Nov. 


Valve  sub-cuneate,  furnished  with  a  row  of  coarse 
marginal  beads ;  pseudo-raphe  lanceolate ;  girdle 
face  rectangular. 

I  dedicate  this  genus  to  my  excellent  friend,  the 
eminent  diatomographer,  Mr.  Gninow,  who  has  described 
the  type-form. 


Fig.  as. 

Grunovielia 
gtmmata. 


G.  gemmata    (Grun.)  H.V.H.     (Sceptronets  1  gemmata   Grun. 
Hedw.  v.,  p.  146 ;  H.V.H.  AtL,  pi.  37,  f.  3* ;  Type  No.  a8o). 

Valve   lanceolate,  cuneate,  very    narrow,  with  apices  gently    capitate, 
furtiished  with  a  row  of  very  coarse  marginal  beads,  4  to  4*5  in  i  cdm. ; 
pseudo-raphe  broadly  lanceolate.     Length,  6  to  9  c.d.m. 
FossiL— Mors,  Jutland  (MOller)  and  Franz  Josef  Land  (Grun.) 

Observation, — The  girdle  face  appears  to  indicate  that  we  are  not  dealing 
with  true  beads,  but  rather  a  row  of  very  short  costae. 

I  include  in  the  same  genus  Sceptroneis  marina  {Greg,)  Grun.  (H.V.H. 
AtL,  pL  37,  f.  2*),  plate  30,  fig.  845,  from  the  Balearic  Isles. 
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GENUS  63.— PERONIA  BREB    AND  ARN.,  1868. 


Frustule    and    valve   cuneate  and  similar  to   a 

Gomphonema,  but  difiering  from  it  by  the  absence 

of   central    nodule    and    raphe.  Frustules    sessile 
solitary  or  united  by  twos. 


Fig.  89. 
Pfronia 


Peronia  erinacea  Breb.  and  Arn.  (Q.J.M.S.,  t868,  viii., 

p.   16;  Gomphonema  Fibula   Breb,  olim ;  H.V.H.  Atl.,  pi.  36,  f.  19*;  in 
Types  Nos.  67,  126,  and  274),  plate  10,  fig.  389. 

Valve  narrow,  cuneate,  with    superior  apex  rostrate-capitate;   terminal 
nodules  distant  from  the  apices ;  striae  rather  broad,  but  obscure,  about  15  or 
16  in  I  c.d.m.,  interrupted  by  a  well  marked  pseudo- raphe.    Girdle  face 
cuneate,  with  marginal  striae.     Length,  4  to  5  cdm. 
Fre*  water.—Rare.    Cornimont  (Del),  France  (Breb.),  Eogland  (W.  Sm.). 

GENUS.  64.— OPEPHORA  P.  PETIT,  1888. 


Fig.  90. 

Opepkora 

Sehwartuii, 


Valve  cuneate,  furnished  with  long  costae,  distant 
Girdle  face  cuneate.  Between  the  costs  are  found 
small  fine  beads  as  in  some  Navicula. 

The  type-species  is  the  O,  Schwartzii  (Gr,)  P.P.  from 
Brazil  and  the  Seychelles.  Mr.  Paul  Petit  also  includes  in 
the  genus  FragUaria  pacifica  Grun,  (H.V.H.  Atl.,  pi.  44, 
f.  20-3  2*),  plate  30,  fig.  846,  but  as  it  has  the  girdle 
face  rectangular,  like  Sceptroneis  marina  Grun.  and  Fragi- 
laria  pinnata  Ehr,^  these  three  forms  ought  to  be  included 
in  our  genus  Grunavieiia, 
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GLYPHODESMIS. 


Tribe  X. — PLAGIOGRAMMEiE. 

Valves  showing  in  the  median  portion  a  tmnsverse  hyaline  space. 
Valves  without  a  central  pseudo-nodule 


PlaclocnafliA. 


I 


Valves  without 

a  transverse 

hyaline  space. 


Valves  ( Pseudo-nodule  very  coarse,  projecting ; 
furnished  valves  cuneate    .  .  OmidialopclJ. 

with  a  -l 

central  j  Central  nodule  rather  small ;  valves 

nodule.  (.     not  cuneate 


CHjphodaiiiili. 

GENUS  55.— GLYPHODESMIS  GREV.,  1862. 

Valves  navicular,  furnished  with  a  central 
pseudo-nodule  and  terminal  smooth  spaces. 
Pseudo-raphe  distinct.  Puncta  more  or  less 
quadrangular,  usually  arranged  in  longitudinal 
and  transverse  rows.  Girdle  face  quadrangu- 
lar, attenuate  between  the  smooth  apices  and 
the  connecting  zone.  Frustules  united  in 
filaments. 

Authors  have  enumerated  a  dozen  forms  of 
Glyphodcsmis,  but  many  of  these  do  not  really 
belong  to  the  genus.  The  two  following,  coming 
from  the  North  Sea,  are  true  types  of  the  genus. 


Fig.  91. 

Gfyphodesmis  WiUiamsonii. 

a.  Girdle  view.    b.  Valve  view. 


ANALYSIS  OF  SPECIES. 


(Beads  rather  small,  extending  throughout  the  valve,  frustule  attenuate 
between  the  central  nodule  and  the  smooth  spaces  .  .0. 

Beads  very  coarse,  marginal ;  frustules  somewhat  attenuate  between  Uie 
smooth  apices  .  G.  dlftani. 

Glyphodesmis   WiUiamsonii   (Greg.)  Gnin.  (H.V.H. 

Atl.,  pi.  36,  f  14* ;  Diadesmis   Williamsonii  Greg,  !  Diat.  of  Clyde,  p.  25, 
pi.  2,  f.  40*),  plate  30,  fig.  847. 

Valve  linear,  narrow,  constricted  at  the  median  portion,  with  apices  produced- 
rostrate.  Pseudo-raphe  very  conspicuous,  dilated  round  the  central  pseudo- 
nodule  and  at  the  apices,  where  it  leaves  an  oblong  smooth  space.  Striae 
formed  of  coarse  sub-quadrangular  granules,  forming  longitudinal  and  trans- 
verse rows,  the  latter  about  8  in  i  cd.m.  Girdle  face  quadrangular,  attenuate 
between  the  central  nodule  and  the  smooth  spaces ;  similarly  attenuate  (on 
the  short  margin  of  the  frustule)  between  the  smooth  spaces  and  the  connect- 
ing zone.  Length,  6  to  8  c.d.m. 
Marine. —CoAsu  of  England  (Kitton),  Scotland  (Lodi  Fyne.  Gref .  I)  and  of  IreUuid. 


OMPHALOPSIS, 
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Gl.  distans  (Greg.)   Grun.  (H.V.H.  Ati.,pi.  36,  f.  15,  i6»; 

DifUicula  distans  Greg.  I  Diat.  of  Clyde,  p.  23,  pi.   2,  f.  36),  plate  30, 
fig.  848. 

Valves  broadly  lanceolate,  with  apices  obtuse  rounded,  bearing  on  the 
margins  a  row  of  beads  (or  short  costae?),  very  coarse,  5  or  6  in  i  cd.m. ; 
central  nodule  coarse,  indistinct,  terminal  smooth  spaces  round,  very  large. 
Girdle  face  quadrangular,  slightly  attenuated  between  the  two  smooth  apices. 
Length,  3  to  6  cd.m. 
Marine. —Coast  of  Scotland  (Lamlash  Bay,  Greg,  f),  Ireland.  Sweden. 

GENUS  66.— OMPHALOPSIS  GREV.,  1863. 

Valve  cruciform,  with  apices 
rounded,  obtuse,  smooth,  separated 
from  the  rest  of  the  valve  by  a 
transverse  diaphragm.  Pseudo-raphe 
narrow,  enlarged  round  the  central 
nodule,  which  is  very  coarse.  Girdle 
face  rectangular,  with  rounded  angles. 
Frustules  united  into  a  filament. 

This  genus  consists  of  a  single  species 
0>  Austraiis,  represented  in  the  text. 
The  valve  is  sometimes  elongated,  some- 
times short,  thick-set ;  the  striae,  about 
4  in  I  cd,m.,  are  very  distinct  and  formed 
of  small  distinct  beads. 

Marine.— Seychelles  Isles  (Coll.  Weissf.  !).     Dred- 
ging off  Woodlark  Island  (Roberts). 


Fig.  9a.     .    ^ 
Omphahpsis  Austrahs  Grev. 
a.  Valve  view,    b.  Girdle  view. 


a.  b. 

Fig.  93. 
Diwurcgramma 
frnhfum. 

a.  Girdle  view. 

b.  Valve  view. 


GENUS  67.— DIMEREGRAMMA 
RALFS.,  z86o. 

Valve  with  striae  interrupted  by  a  pseudo-raphe, 
broad  and  dilated  at  the  median  portion,  with  apices 
smooth.  Without  a  central  transverse  smooth  space. 
Frustules  united  in  filaments. 

This  genus,  in  fact,  only  differs  from  Glyphodesmis  by  the 
absence  of  a  central  pseudo-nodule.  The  genus  Dimtre- 
gramma  includes  about  a  dozen  species,  three  of  which 
belong  to  our  shores. 
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ANALYSIS  OF  SPECIEa 
'  Valve  more  or  less  broadly  lanceolate ;  pseudo-raphe  lanorolate  .  .  D. 


Valve  linear    ( 

or  narrowly         Valve  not  inflated  at  the  median  portion ;  puncta  fine     .  D.  fUruB. 
lanceolate ;    j 
pseudo-raphe  • 

linear,        I    Valve  somewhat  inflated  in  the  middle ;  puncta  robust    .  D. 


narrow        C 

D.  minor  (Greg.)^Ralfs.  (Greg.  Diat  of  Clyde,  p.  23,  pL  2,  f. 
35,  sub  Denticula\  H.V.H.  Atl,  pi.  36,  f.  10  and  ii^*),  plate  10,  fig.  392. 

Valve  lanceolate,  with  apices  obtuse,  smooth ;  pseudo-raphe  very  gently 
dilated  towards  the  median  portion;  striae  10  in  i  cd.m.  formed  of  well 
marked  puncta,  rather  distant,  not  forming  longitudinal  lines.  Frustules 
quadrangular,  attenuate  underneath  the  apices,  which  are  obtuse-truncate. 
Length,  3  to  4  cdm. 

Marine.— Blankenberghe,  Ostend.    Scotland  (Lamlash  Bay  and  Loch  Fyne,  Greg.  I   Cumbrae, 
sand  washings,  Baxter  coll..  No.  3478.    Ireland  (O'Menra). 

van  nana.  {Deniicula  nana  Gnz,^  Diat  of  Clyde,  p.  23,  pi.  2,  f.  34 ; 
H.V.H.  Atl.,  pL  36,  f,  11^,  12,  and  13*),  plate  11,  fig.  393. 

Valve  inflated  at  the  median  portion,  with  apices  abruptly  attenuate ; 

striae   14  in   I   cd.m. ;   girdle  face  as  in  the  type-form,  but  shorter. 

Length,  i  to  2  cd.m. 

Marine.— Blankenberghe,  Ostend.      Mixed   with   the   preceding.      England   (Stolt), 
Scotland. 

D.  fulvum  (Greg.  !)  Ralfs.  (inPritch.  In£,  p.  790;  Deniiada 
fiOva  Greg.  //  H.V.H.  Ad,  pi.  36,  f.  7*),  plate  30,  fig.  849. 

Valve  very  narrowly  linear,  with  apices  gently  capitate,  rounded ;  striae 
about  10  in  I  cd.m.,  distinctly  granular.    Girdle  &ce  rectangular,  narrow. 
Length,  4  to  7  cdm. 
Marine.— Scotland  (Lamlash  Bay,  Qreg.  1),  Irdand,  Sweden. 

D.  marinum  (Greg.  I)  Ralfs.  (in  Pritch.  inf.,  p.  ^go ;  DinHaOa 
marina  Grt^.  I;  H.V.H.  Atl,  pL  36,  f.  g*\  plate  30,  fig:  849  his. 

Valves  lanceolate,  linear,  gently  inflated  at  the  median  portion,  with  apices 
obtuse,  rounded.  Raphe  rather  broad,  lanceolate,  somewhat  dilated  at  the 
median  portion,  terminated  by  rounded  smooth  spaces.  Striae,  4  in  i  cdm., 
formed  of  very  coarse  puncta.  Girdle  face  rectangular,  very  narrow,  some- 
what attenuate  near  the  apices.     Length,  8  to  11  cdm. 

Marine.— English  Channd  (Temp,  and  Pferag.,  No.  no).    Scotland  (Landadi  Say,  Qreg.  1) 
Irdaad  (aMeanX 


TUBUIJVklA. 

GENUS    67  to.— TUBULARIA   BRUN,   1894. 


337 


Fig-  94. 
Tub  laria  fisHllaret^ 


By  the  side  of  Dinuregramma  should  be  placed, 
according  to  Prof.  Brun,  a  new  genus,  which  he 
has  described  under  the  name  of  Tubularia  Brun^ 
in  Le  Diat.,  1894,  ii.,  p.  88. 

Frustule  tubular,   somewhat  twisted,    flat    on 
the  girdle  face.    Valve  transversely  striated ;  raphe 
obscure ;  apices  opening  obliquely  and  furnished 
with  a  large  hyaline  space. 
Only  one  species  up  to  the  present  time. 

Tubularia  pistillaris  J.  Brun,  found  in 
Jackson's  Paddock  (Barb6).  Very  rare.  Repre- 
sented in  the  text 


OENUS    68.— PLAGIOGRAMMA    GREV.,    1859. 


Valve  having  at  the  median  portion  a  hyaline 
space,  which  is  generally  transverse,  often  furnished 
in  the  middle  with  a  pseudo-ocellus  or  furnished  with 
two  robust  costae,  which  are  prominent  in  the  girdle 
face :  apices  hyaline ;  striae  punctate,  puncta  distant. 
Frustules  united  in  filaments. 

The  Plagiogramma  are  amongst  the  most  beautiful 
examples  of  diatoms.  About  50  species  are  known  and  these  inhabit  southern 
regions.  The  two  about  to  be  described  are  the  only  species  peculiar  to  the 
North  Sea.  Among  the  Plagiogramma  are  also  included  two  species  of 
Denfi0iiay  D,  interrupta^  and  2>.  levis  of  Gregory,  found  in  Lamlash  Bay, 
Scotland,  but  they  are  very  problematical  species,  the  valves  of  which  have 
not  been  described. 


Fig.  95- 
Plagiogramma 
Gregorianum. 


ANALYSIS    OF    SPECIES. 

Stride  fonned  of  coarse  puncta  sub-quadrangular;   pseudo-ocellus  broad, 
girdle  face  scarcely  or  not  attenuate  at  the  apices  ..P. 


Striae  formed  of  small  puncta ;  pseudo-ocellus  narrow,  girdle  face  strongly 
attenuate  at  the  apices  .... 


P.  Taa  HearokU. 
V 


33^  PLAGIOGRAMMA. 

P.  Gregorianum  Grcv.  (QJ.M.S.,  1859,  viL,  p.  208,  pL  10,  £  i 

and  2 ;  H.V.H.  Atl.,  pi.  36,  f.  2* ;  in  Type  No.  104),  plate  10,  fig.  390, 

Valve  oblong  lanceolate,  with  hyaline  median  portion  showing  an  elongated 

pseudo-ocellus,  bordered  with  two  robust  costae,  apices  showing  a  large  smooth 

space.     Striae  9  in   i  cdm.,  formed  of   coarse  puncta,  sub-quadrangular, 

forming  longitudinal  lines ;  girdle  face  quadrangular,  obtuse.     Length,  about 

2  to  4  cd.m. 

Marine.— Blankenberghe.    England  (Stolt),  Scotland  (Greg.),  Ireland  (O'M.),  France  (Brelx), 
Bahnsie  (Lagerst),  Denmark  (Heiberg). 


P.  Van  Heurckii  Grun !  (h.v.h.  Atl,  pi.  36,  f.  4*),  plate  10, 

fig.  391- 

Valve  narrowly  lanceolate,  with  apices  generally  somewhat  rostrate  capitate, 

smooth,  with  a  narrow  hyaline  transverse  band  bordered  with  two  costae,  far 

from  robust;  striae  11  or  12  in  i  c.d.m.,  formed  of  small  puncta,  forming 

longitudinal  lines.    Girdle  face  very  slightly  constricted  from  the  middle  to 

underneath  the  apices,  which  are  dilated  truncate.     Median  portion  only 

showing  one  robust  costae,  formed  by  the  nearness  of  the  apex  of  the  two 

costae  visible  on  the  valve.    Individuals  united  in  rather  long  filaments. 

Length,  1*5  to  4*5  cdm. 

Marine.— Found  on  one  occasion  on  a  ietty  between  Heyst  and  Blankenbergfae,  and  at  another 
time  in  the  mud  sediment  of  the  second  &isin  at  Blankenberghe.  Surface  of  the  River  Dee, 
England  (Stolterfoth) 


COHORT    OF    TABELLARIINE^. 
ANALYSIS    OF    TRIBES. 
(  Frustules  genuflexed  ......  BatopflMi. 


Fnistules 
not  as 
above. 


Valves  pyriform  (more  or  less  in  the  shape  of  a  pear)  that  is  

cuneate-oral         .....  UcmoplUMmi. 

f  Frustules  forming  a  spiral  band  .  lUrtdiOllMI, 

Valves  not  {  /False  septa  very  distinct,  seldom 

as  above.    1    Frustules  J        reduced  to  knobs   . 

^  False  septa  usually  abtqnt 


1    Frustules  J 
I  not  spiral.  I 


{ 


Tribe  XL— ENXOPYLEiE. 

Frustules  showing  rudimentary  septa  (diaphragms) ;  valves  furnished  with ^ 

oQstse  .......  Batopjla. 

Frustules  without  internal  septa ;  valves  furnished  with  oostae  .  Ofpliyxlai 


ENTOPYLA. 
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GENUS  69.-ENTOPYLA  EHR.,  1841. 

Valves  furnished  with  dissimilar  costae,  the  inferior  concave  with 
terminal  nodules,  the  superior  convex  without  nodules.  Girdle  face 
curved  arcuate,  showing  several  false  internal  septa.  Frustules 
parasitic,  united  in  short  chains,  stipitate. 


Fig.  96, — Bnt9fyla  AuiiraUs. 
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GEPHYRIA. 


Fig.  97. — Entopyla  inatrvata. 


The  genus  Entopyla  includes  eight  species,  either  fossil  or  inhabitiiig 
tropical  regions.  E.  Australis  Ehr.  is  represented  in  figure  96,  reproduced 
from  figures  by  an  esteemed  correspondent  Mr.  C.  Janisch  (zur  Charakteristik 
des  Guanos),  and  shows  on  the  right  the  girdle  face,  and  underneath  the 
convex  valve,  the  two  other  valves  showing  coarse  terminal  nodules  are 
concave  valves.  E,  incurvata  (Am.)  Grun.,  often  met  with  in  collections 
under  the  name  of  Gephyria  iucurvata^  is  represented  in  figure  97. 


GENUS  60.— GEPHYRIA  W.  ARNOTT,  i860. 


Differs  from  Entopyla  by  the  absence  of  false  septa.  The  two 
genera  are  closely  allied,  and  might,  with  some  reason,  be  united  into 
a  single  genus. 

Six  species  of  Gephyria  have  been  described,  but  they  are  all  found  out- 
side the  confines  of  Europe,  either  living  or  fossil 


UCMOPHOKA. 
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Fig.  98. — Gepkyria  media. 


Tribe  XII.— Licmophore.I!:. 

f  Frustuks  cunmte,  showing  on  the  valve  face  a  single  vitta  rounded,  and 

more  or  less  approximate  to  the  enlarged  apex  .  Ucmopbora. 

Fnistules  cuneiite,  showing  on  the  valve  face  a  large  number  of  transverse 
septa,  simulating  the  steps  of  a  ladder  (scalarifomi)  .  .  GUmaeosidltllia. 


GENUS  61— LICMOPHORA  (AGARDH),  1827. 

Valves  more  or  less  cuneate,  with  monili- 
form  striae,  pseudo-raphe  conspicuous.  Frus- 
tules  cuneate,  showing  internal  septa.  Endo- 
chrome  granular,  sparse  on  the  internal  sur- 
face of  the  frustules. 

The  genus  Licmophora,  as  it  exists  at  the 
present  time,  results  from  the  fusion  of  the  three 
former  genera  Lictnophoray  Podosphenia  and  Rhipi- 
dophora^  founded  on  inadmissible  differences,  and 
which  Kiitzing  based  on  the  comparative  breadth 
of  the  valve  and  the  presence  or  the  absence  of  a 
stipes. 

About  thirty  Licmophora  have  been  described,  the  larger  number  of  these 
forms  presenting  only  the  smallest  differences,  and  many  given  as  species 
ought  to  be  placed  in  the  rank  of  varieties  only. 


Fig.  99. 
Lutnopkcra  Califomua. 
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Licmophora  are  found  in  all  r^ons  of  the  globe,  the  North  Sea  producing 
a  large  number,  as  the  following  table  demonstrates. 


ANALYSIS  OF  SPECIES. 


/. — Frusttdes  scarcely  septate. 

Vmlve  veiy  long  and  narrow,  of  almost  equal  breadth  at  the  two  apices      •  L.  Ihll>ril«t> 
Valve  very  gently  attenuated  from  the  summit  to  the  base    .  L,  JwKg&DMXL 
'  Valve  abruptly  attenuated  towards  the  lower  i  h,  ] 


Valve  with 
superior 

apex  con- 
siderably 
broader 
than  the 
inferior. 


Valve 

abruptly    . 

attenuated 

near  the 

base. 


Valve 

abruptly 

attenuated 

tovrards 

thct  inferior 

Hrd. 


Valve  large,  broad.  24  striae  in 
X  cd.m.  .  .  L.  graeDiB. 


Valve  small,  narrow,  95  striae 
in  I  c.d.m.  .  h.  ingHna 


//. — Frustules  profoundly  septate. 


'  Valves  very  broadly  cuneate,  striae  very  robust 


Valves  not 

broadly 

cuneate ; 

striae  fine 

or  very 

fine. 


Valves  rather  broad,  about  97  strinc  in  i  c.d.m. 
at  the  middle  of  the  valve  ,  .  h. 


Valves 

abruptly 

attenuated  ' 

near  the 

base. 


Valves 
inflnitesi- 

mally 
attenuate. 


Valves 
very 


Girdle 

face 

broadly 

cuneate. 


Striae  ratlier  fine,  about  13  in  i 
cd.m.  in  the  middle  of  the 
valve  .  L.  XjBglliftl. 


Striae  very  fine,  about  30  in  i 
cd.m.  in  the  middle  of  the 
valve  .  h. 

Septa  very  arcuate,  about  33 
striae  in  x  c.d  m.  in  the  mid- 
dle of  the  valve  .  h. 

Septa  slightly  arcuate,  about  30 
striae  in  i  cd.m.  in  the  mid- 
dle of  the  valve  .  h. 


Girdle  face  very  narrowly  cuneate.  about  16 
strine  in  1  cd.m.  in  the  middle  of  the  valve .  L, 


I. — Frustules  scarcely  septate. 
a.  Apices  almost  of  the  same  breadth. 

L.  flabellata  (Carm.)  Ag.  (Consp.,  p.  41 ;  H.V.H.  AU.,  pi  46, 

f.  2-3» ;  Type  No.  323),  plate  31,  fig.  85a. 

Valves  excessively  long  and  narrow,  cuneate,  lanceolate,  attenuate  towards 

the  inferior  apex,  which  is  inflated,  subcapitatc.    Striae  about  30  in  i  cdm. 

Girdle  face  cuneate,  very  narrow.     Length,  up  to  30  cd.m. 

Marine.^North  Sea.      Engtand   (W.    Sm.,   Ralfs.   Mrs.   GriffiUis).      SooUand  (DieUe, 
Carmicfaael),  Ireland  (O'Meara). 
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mm,  Superior  apex  considerably  broader  than  the  inferior. 

L.  Juergensii  Ag.  (Consp.,  p.  43  ;  H.V.n.  Atl.,  pi  46,  f.  10,  n*; 
Type  No.  324X  plate  31,  fig.  850. 

Valve  long,  clavate,  very  slightly  attenuated  from  the  base  to  the  summit 
Striae  delicate,  about  18  in  i  cd.m.  Girdle  £ace  broadly  cuneate;  septa 
straight,  indistinct     Length,  6  to  9  cdm. 

Marine— ConsU of  the  North  Sea.    Found  in  England.    Ireland  (O'Meara). 


L.  Dalmatica  (Kiitz.)  Grun. !  (Rhipidophara  KitH.,  Bac.,  pi.  9, 

f.  7  ;  H.V.H.  Atl,  pl.  47,  f.  7* ;  Type  No.  326),  plate  11,  fig.  459/t. 

Valve  narrowly  cuneate,  acute  at  the  inferior  portion,  rounded  at  the 

superior.     Striae  very  fine,  about  30  in  i  cd.m.    (virdle  face  stronfi^ly  cuneate. 

Length,  3  to  6  cdm. 

Marine.— BlankenbeiYbe,  with  the  preceding.    England  (Comber.  Stolt.).   Scotland.    France 
(De  Br6b). 

var.  tenella  (H.V.H.  Ad,  pl  47,  f.  8»),  plate  11,  fig.  459^. 
Smaller  and  more  delicate  than  the  type-form. 


L.  gracilis  (Ehr.)  Grun.  (in  Hedw.,  1867,  p.  34;  h.v.h. 
Atl,  pl  46,  f.  i3»),  plate  31,  fig.  851. 

Valve  clavate,  abruptly  attenuate  towards  the  inferior  third ;  pseudo-raphe 
broad ;  striae  delicate,  30  to  22  in   i  cd.m.     Girdle  face  narrowly  cuneate. 
Length,  8  to  10  cd.m. 
Marine.— CoasU  of  the  North  Sea.    England  (Stolt). 


L.  Anglica  (Kiitz.)  Grun.  !  {Rhipidophora  Kut%.,   Bac,  pl    7, 
f.  27,  v.,  2  and  4 ;  H.V.H.  Atl,  pl  46,  f.  i4»),  plate  11,  fig.  458. 

Valves  clavate,  abruptly  attenuate  towards  their  inferior  third,  and  with 
subparailel  margins;  striae  35  in   i  cd.m.     Girdle  face  much  inflated  at  the 
superior  portion,  veiy  cuneate,  with  superior  angles  rounded.      Length,  3  to  5 
C.d.m. 
Marine.— Blankenberghe  on  algss  on  the  jetties.    Coasts  of  England  (Stolt .  Norm. ). 
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//. — FrustuUs  profoundly  septate. 
L.  Ehrenbergii  (Kiitz.)  Grun.   (in  Hcdw.,  1867,  p.  36; 

H.V.H.  Atl,.pL  47,  f.  io»  "*),  plate  31,  fig.  853. 

Valves  broadly  cuneate,  somewhat  obtuse  at  the  base;   superior  apex 
rather  acute ;   pseodo-raphe  broad ;  striae  very  robust,  about  8  to  10  in  i 
cd.m. ;  frustule  narrowly  cuneate.     Length,  10  to  14  c.d.m. 
Marine. —Coasts  of  the  North  Sea.    England  (Kitton).    English  Channd.    Ireland  (O'Meara). 

van  ovata  (Z.  ovafa   IV.  Sm. ;  H.V.H.  Atl.,  pi.  47,  f.  13*;  Type 
No.  327),  plate  31,  fig.  854. 

Valve  much  broader,  apices  more  obtuse* 
Marine. — Found  in  England. 


L.  paradoxa  (Lyng.)  Ag.  (Ag.  icon.  Aig.,  1829;  H.V.H. 

Atl.,  pi.  47,  f.  10-I2*),  plate  31,  fig.  855. 

Valve  .<?hort,  oboval,  subpyriform,  abruptly  attenuate  towards  the  inferior 
third.  Pseudo  raphe  rather  broad ;  striae  very  fine,  about  27  in  i  cd.m.  at 
the  middle  of  the  valve.  Girdle  face  very  broad  at  the  superior  portion,  with 
septa  rather  strongly  arcuate  towards  the  superior  third.  Length,  3*5  to  6 
cd.m. 
Marine.— North  Sea.    England  (Ralfs),  Scotland  (Greville,  Dickie),  Ireland  (O'Meara). 


L.  Lyngbyei  (Kiitz.)  Grun. !  {Podosphmia  Kutt,,  Bac,  pi. 
10,  f.  1  and  2;  H.V.H.  Atl,  pi.  47,  f.  16*;  Type  No.  321),  plate  11, 
fig.  460. 

Valve  clavate,  regularly  attenuate  up  to  the  inferior  third,  which  is 
attenuate,  and  with  subparallel  margins,  the  internal  septa  being  distinctly  seen 
through  the  transparent  valve ;  striae  fine,  14  or  15  in  i  c.d.m.  in  the  superior, 
and  1 2  in  I  cd.m.  in  the  inferior  portion.  Girdle  face  rather  broad  in  the 
superior  portion,  with  angles  very  rounded.     Length,  about  5  cd.m. 

Marine.~Ostend  (Westendorp,  No.  797).     Noith  Sea.     England  (Kitton),  Ireland  (O'Meara). 


L.  tincta  (Ag.)  Grun.  (in  Hedw.,  1867,  p.  35;  h.v.h.  AtL, 

pi.  48,  f.  13-15* ;  Type  No.  328),  plate  31,  fig-  856. 


CUMACOSPRXNIA.  545 

Valves  very  narrow,  abruptly  attenuate  near  the  inferior  third.     Pseudo- 
raphe  indefinite.    Striae  very  fine,  about  30  or  31  in  i  cdm.  near  the  middle  of 
the  valve.    Girdle  face  very  broad,  abruptly  truncate  at  the  base,  rounded  at 
the  summit ;  septa  gently  arcuate. 
Marine.— Nonh  Sea? 


L.  communis  (Hcib.  ?)  Grun.  (in  H.V.H.  Ati.,  pL  48,  f.  8, 
9*),  plate  31,  fig.  857. 

Valves  obovate,  pyriform,  short,  with  inferior  apex  subacute ;  pseudo-raphe 
indefinite,  striae  fine,  33  to  34  in  i  cd.m.  at  the  middle  of  the  valve.     Girdle 
face  very  broad^  with  septa  strongly  and  abruptly  bent  towards  the  superior 
third; 
Marine.— On  all  Uie  coasts  of  Europe. 

L.  nubecula  (KutZ.)  Grun.  (Kaspisch.  Meere,  p.  133;  H.V.H. 
Atl.,  pL  48,  f.  18*),  plate  31,  fig.  858. 

Valve  very  gently  attenuate  ;  striae  very  fine,  about  31  in  i  cd.m.     Girdle 
face  rather  narrow,  with  septa  slightly  arcuate. 
Marine.— NorUi  Sea?  Coasu  of  France  (Atlantic  Ocean  at  Granville,  De  Br^b.). 

L.  tenuis  (Kiitz.)  Grun.  (in  Hedw.,  1867,  p.  35 ;  h.v.h.  Ati.,  pi. 

48,  f.  31*;  Podosphenia  gracilis  W.  Sm.  !),  plate  31,  fig.  859. 

Valve  long  and  narrow,  very  slightly  attenuate,  striae  fine,  about  16  in  i 
cd.m.  Girdle  face  long,  very  narrowly  cuneate,  with  septa  rather  strongly 
bent  near  the  superior  apex  of  the  frustule. 

Marine.— North  Sea.    England  (Jersey.  W.  Sm. !).  Norway,  etc. 


GENUS  62.— CLIMACOSPHBNIA  EHR,  1843. 

Valve  oboval,  lanceolate  or  subclavate,  linear,  very  finely  striated 
transversely,  showing  neither  pseudo-raphe  nor  nodules,  leaving  the 
scalariform  openings  of  the  underlying  septa  visible  through  the 
valves.  Frustules  cuneate,  showing  the  apices  of  the  transverse  costs 
and  a  connecting  membrane,  with  robust  moniliform  striae, 
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CLIMACOSPHENIil. 


Four  species  of  CUmacosphenia  are  known,  all  of  which  are  marine  or 
fossil ;  the  best  known  is  CUmacosphenia  monihfera  Ehr.^  represented  in  the 


Fig.  loo.  -  CUmacosphenia  monilifera. 

text  (fig.  loo),   which   inhabits  warm   regions  and   is  frequently  found  in 
collections.     It  is  the  true  type-form  of  the  genus. 

By  the  side  of  CUmacosphenia  have  been  ranked  CUmaconeis^  of  which 
there  are  two  species  known — CL  Lorenzii  Grun,  and  CL  Frauenftldii  Grun. 
We  are  not  acquainted  with  the  first,  but  the  second  is  nothing  else  than 
Stictodtsmis  Australis  Grev.^  which  we  have  already  mentioned  at  end  of  the 
description  of  the  Naviculae  (p.  236).  The  raphe  and  the  nodules  of  this  form 
do  not  permit  us  to  consider  it  as  belonging  to  the  Pseudo-raphideae,  CL 
Frauenfeldii  appears  to  be  only  a  variety  of  CL  Lorenzii,  The  genus 
Climaconeis  has  been  established  on  the  bacillar  form  and  the  internal*  septa 
of  the  valve. 


MniDION. 
TRIBE  XIII.— MSRIDIONBiC 
and  W9lwt»  cuaeate,  vnhed  in  a  spiral  fiUmieiit     . 
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GENUS  63.— MERIDION  AGARDH.,  1824. 

Diflfei^  from  the  genus  Diatoma  by  the  cuneate  form  of  the  valves 
and  of  the  frustule  in  girdle  view.  Endochrome  as  in  the  following 
genus. 


Fig.  loi.— it/prfVfMH  eitrulan. 

This  genus  ought  to  be  suppressed,  but  in  that  case  it  would  be  logically 
necessary  to  suppress  all  cuneate  genera,  such  as  Gomphonema^  etc. 


M.    circulare   Ag.    (KUtz.,  Bac,  pL  7,  f.  16 ;  H.V.H.  AtL,  pL  51, 
f  lo-ia* ;  Type  No.  343),  plate  11,  fig.  474. 

Valves  oval,  lanceolate,  or  clavate,  with  apices  rounded,  obtuse,  showing 
transverse  costae  rather  distant  (about  3  in  i  c.d.m.) ;  pseudo-raphe  indisthict 
Strix  fine,  about  16  in  i  cd.m.  Girdle  face  cuneate,  with  margins  appearing 
somewhat  undulated  by  the  beginnings  of  the  costae,  which  terminate 
insensibly  near  the  connecting  zone.  Fiustules  united  in  a  spiral  filament 
Length,  2*5  c.d.m. 

Fresh  water.— Not  toj  rare.    England  (Norman),  Scotland,  Irdand  (O'Meara). 


348  DIATOMA. 

▼ar,  constrictum.  (H.V.H.  Atl^  pi.  51,  f.  14,  15*;  TypeNa  344)» 
plate  II,  fig.  475. 

Differs  from  the  type  form  with  which  it  is  allied  by  intermediate  forms 
(see  H.V.H.  At!.,  pi.  51,  i.  13X  by  the  superior  apex  being  rostrate 
capitate. 

Fresh  water.— Rarer  than  the  tTpe-form.  Fajs-les-Veoeurs  (Dd.).  Ard.  Lieg.  (I> 
Wild. ).     ':ngland  (Norman). 

VSLT.  Zinkenii.  ( A/.  Zinkenii.  Au/z. ;  H.V.H.  AtL,  pL  51,  £  i;*), 
plate  II,  fig.  476. 

Connecting  zone  showing  internal  septa. 


Tribe  XIV. — DiATOMEiE. 

Valves  without  a  keel  (carina)  .... 

,  Valves  furnished  with  a  carina,  the  latter  not  punctate  . 


GENUS  64.— DIATOMA  D£  CANDOLLE,  1805 

(Char.  Emend.). 

Valves  lanceolate  or  linear,  furnished  with  transverse  costs,  but 
without  a  carina;  pseudo-raphe  rather  indistinct.  Frustules  with 
girdle  face  quadrangular,  elongated,  united  into  short  filaments  or  zig- 
zag chains.  Endochrome  granular,  scattered  on  the  internal  surface 
of  the  frustules. 

ANALYSIS  OF  SPECIES. 

Frustules  forming     f  Valves  broadly  lanceolate,  or  linear-eUiptic ;  apices 

a  filament  in  scarcely  or  not  rostrate  or  capitate  .  D.  Tllgav*. 

sig-zaf;  valves       • 
with  delicate        *| 

_oostae.  Valves  narrowly  linear,  with  apices  more  or  less 

L     capitate  .  ] 


(I.  Diatom  A.) 


Frustules  ( 

united  in  short 

filaments; 

valves  with 

very  robust 

costse. 

(II.  Odontidium.)  L 


Valves  lanceolate,  with  apices  sometimes  slightly 
produced  .  .  D. 

Valves  linear,  narrow,  with  apices  rostrate  or  roe 
trate  capitate  ...  D. 


I.  DiATOMA. — Filaments  in  xig-xag;  cosia  rather  delicate. 

D.  vulgare  Bory  (Diet  dliist  natur.,  1828,  Bot|  pi.  20,  £  I ; 
H.V.H.  Art.,  pi.  so,  f.  i^*;  Type  No.  335),  plate  11,  fig.  4^. 


DIATOMA. 
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Valves  broadly  lanceolate  or  linear,  with  apices  scarcely  or  not  rostrate  or 
capitate.    Pseudo-raphe  indistinct.    Costse  delicate,  about  5  or  6  in  i  cdm.  ; 


Fig.  103. 
Dimtowta  vulgart. 


8tri«  fine,  delicately  punctate,  16  in  i  cd.ni.     Girdle  face  quadrangular,  with 
straight  margins.     Length,  4  to  5  cd.m. 
Fresh  water.— Common  Uirou^hout  Europe. 

var.  linearis.  (H.V.H.  Atl,  pi.  50  f.  7,  8»),  plate  11,  fig.  466. 

Valve  elongate  and  broadly  linear,  with  apices  sometimes  somewhat 
capitate. 


D.  elongatum  Ag.  (Syst,  p.  4;  h.v.h.  au.,  pL  50,  f.   14^, 

i8-22*;  Type  Na  337),  plate  11,  fig.  467. 

Valve  linear,  very  narrow,  with  apices  more  or  less  capitate.      Costse 
delicate,  about  7  in  i  cdm.    Striae  fine,  about  17  in  i  cdm.    Girdle  face 
very  narrow,  constricted  at  the  median  portion*    Length,  4  to  7  c.d.m. 
Fresh  and  brackish  water.— Throughout  Europe,  and  especially  in  our  latitudes. 

var.  tenue.  (£>.  tenue  Ag.;  H.V.H.  Atl.,  pi.  50.  f.  14a  and  ^*;  in 
Type  No.  337),  plate  11,  fig.  468. 
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Very  narrow,  delicate,  with  apices  feebly  capitate;  length,  3  to  5 
cd.m. 

The  tjrpe-form  and  the  varieihr,  which  are  allied  by  various  intermediary  forms,  appear  In 
the  brackish  water  gatherini;  (Type  No.  337)  made  at  Ni<niix>rt  (West  Na  799).  Ireland 
(O'Meara). 

var.  hybrida  Grun.  (H.V.H.  Atl.,  pi.  50,  f.  10-13*),  platc  11, 
fig.  469. 

Valves  more  robust,  more  broadly  linear,  strongly  capitate,  with  head 
extending  considerably  beyond  the  breadth  of  the  valve.  Length,  5  to 
8  cd.m. 

Brackish  water. — Common  :  Antwerp. 

var.  Ehrenbergii.  {D.  Ehrenbtrgii  JCufs.).  Only  diflfers  from  the 
last  mentioned  variety  by  its  valves  being  attenuated  underneath  the 
capitate  apex. 

II.  Odontidium  AVCT.—Frustules  united  in  short  filaments  ; 
casta  very  robust. 

D.  hiemale  (Lyngb.)  Heib.  {OJonddium  Kut%.,  Baa,  p.  44, 
pL  28,  f.  4 ;  H.V.H.  Atl,  pL  51,  f.  i  and  a* ;  Type  No.  340),  plate  11,  fig. 
470. 

Valve  lanceolate,  with  apices  sometimes  somewhat  produced,  furnished 

with  6  to  10  robust  transverse  costae ;  striae  fine,  about  20  to  33  in  i  cdm. 

Girdle  face  quadrangular,  elongated.     length,  3  to  5  cdm. 

Fresh  water.— Mountainous  regions:  Wiry  (Del.).  Ard.  Lieg.  (De  Wild.).    England,  Wales 
(Ralfs.),  Scotland  (Greville,  Amott).  Ireland  (O'Meara). 

var.  mesodon.  (O.  mesodon  Kut%, ;  H.V.H.  Atl.,  pi.  51,  f.  3  and  4* ; 
in  Types  Nos.  347  and  461),  plate  11,  fig.  471. 

Valves  short,  very  broadly  lanceolate,  with  only  2  to  4  transverse 
costae,  placed  in  the  middle  of  the  valve.     Length,  x  '5  to  2*5  cdm. 

Mixed  with  the  type-form  at  Wiry  (Del.).  England,  SooUand  (Amott,  Gregory),  Irdand 
(W.  Sm.,  O'Meara). 

D.  ancepS  (Ehr.)  Grun.  {Fragilaria  Ehr. ;  H.V.H.  Atl.,  pL 
51,  f.  s-8* ;  Type  No.  341),  plate  11,  fig.  47«- 

Valve  linear,  narrow,  with  apices  rostrate  or  rostrate  capitate,  with  6  to  14 
robust  costae,  having  often  an  oblique  direction ;  strise  about  ai  in  i  cdm. 
Girdle  face  quadrangular,  elongated.    Length,  2  to  5  cd.m. 
FVesh  water.—Mountainous  regions ;  Mogimont  (Del),  England,  Norway. 

var.  anomalum  (fl.  anomaium  W.  Sm.;  H.V.H.  AtL,  pi.  51^  f.  9* ; 
Type  No.  342),  plate  11,  fig.  473- 
Differs  from  the  type-form  by  internal  septa  shown  on  girdle,  view. 
FWah  water.— Mogimont  (Dd.).    SooOand  (BiOidar),  Iidand  (aMflam). 


DBNTICUI^. 
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GENUS  66.— DENTICULA  KUTZING,  1844. 


Valves  more  or  less  lanceolate, 
fusnished  with  a  carina  and  transverse 
costs,  between  which  punctate  striae 
can  be  seen.  Frustules  solitary  or  in 
short  chains,  with  girdle  face  quad- 
rangular, showing  the  capitate  apices 
of  the  costae. 

A    dozen    species    of   Denticula  are 

Pig^  jp^  known,  and  these  are  scattered  throughout 

DenHcula  ikgans.  the  world.    The   presence    of  a   carina 

enables  the  Denticula  to  be  associated  with  the  Nitzschia^  and  with  this  genus 

various  authors  have  arranged  them. 


ANALYSIS    OF    SPECIES. 


'  Girdle  fooe  very  broad,  showing  costse  with  capitate  apices ;  valves  with 

obtuse  apices,  carina  indistinct,  strife  14  to  17  in  i  cd.m.  .  D.  tfaguii. 

Girdle  fiice  broad.    Valve  with  apices  subacute,  carina  conspicuous ;  striae 

fine,  about  17  in  i  c.d.m.  .  D.  tannii. 

Girdle  fece  very  narrow.    Valves  with  apices  acute,  carina  invisible ;   striae 

very  fine,  about  30  in  x  c.d.m    .  .  D.  fabtOli. 


D.  elegans  Kiitz.  (Bac,  p.  44,  pi.  17,  f.  5;  h.v.h.  Ati,  pi.  49, 

f.  14,  15*;  in  Types  Nos.  48  and  257;  D.  octllata   W.  Sm.\  plate  31, 
fig.  860. 

Valve  linear,  lanceolate,  with  apices  obtuse  rounded,  carina  obscure,  4  or 
5GOSt8ein  i  cd.n). ;  striae  robust,  strongly  punctate,  about  17  in  1  cdm. 
Girdle  face  very  broad,  rectangular,  with  rounded  angles,  showing  the  apices 
of  the  costae,  strongly  capitate.  Length,  2  to  3  c.d.m.  Breadth  of  girdle 
deuXy  about  i  cdm. 
Freih  water  (on  rocks,  etc).— England,  Scotland  (Balfour),  Ireland  (O'Meara). 

var.  thermalis  (Z>.  thennalis  Kutz,\  H.V.H.  Atl.,  pi.  49,  f.  17,  i8«), 
plate  31,  fig.  86x. 

Valve  somewhat  broader,  with  apices  less  obtuse.     Striae,  14  in  i  cdm. 
Thermal  waten.— Sweden  (Lagentedt). 
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D.  tenuis  KiitZ.  (Bac,  pi.  i8,  f.  8 ;  H.V.H.  Atl.,  pi.  49,  f.  28  to 
31* ;  Type  No.  332),  plate  xi,  fig.  461. 

Valves  longly  lanceolate,  with  apices  more  or  less  produced-rostrate,  carina 
conspicuous,  costae  7  or  8  in  1  cd.m. ;  striae  fine,  17  in  i  cdm.  Girdle  face 
broad,  showing  the  carina  in  the  form  of  a  median  inflation.  Length,  i  -5  to 
4*5  cd.m. 

Fresh  water. — England  (Norman,  Johnson,  W.  Sm.).  Scotland   (Didcie,    Amott).   Fnmoe. 
Bdgium  (Ard.  Lieg.  De  Wild. 

van  inflata.  (Z>.  infiata  W.  Sm)  ;   H.V.H.  Atl.,pl.  49,  f.  32  to  34*; 
Type  No.  333),  plate  11,  fig.  462. 

Valve  broadly  lanceolate,  very  slightly  attenuated  up  to  the  apices. 
About  3  costse  in  i  cdm. 

Fresh  water.— Brussels  (Delogne),  England  (Norman.  W.  Sm.),  France. 

var.  frigida.  (Z>,/r/^iVfo-ffir/«.;  H.V.H.  Atl.,  pL  49,  f.  35  to  38*; 
Type  No.  334),  plate  11,  fig.  463. 

Valve  sublinear  or  moderately  lanceolate,  with   attenuated  apices. 
Costse  5  or  6  in  I  cdm. 

Not  yet  found  in  Belgium.    England. 

D.  subtilis  Grun.  (Oest.  Diat.,  p.  546,  pi.  12,  f.  36;  h.v.h. 
Atl,  pi.  49,  f.  10  to  13*),  plate  11,  fig.  464. 

Valve  narrowly  lanceolate,  with  acute  apices,  carina  invisible;  striae  very 
fine,  about  30  in  i  cd.m. ;  costse  6  or  7  in  i  cd.m.     Girdle  face  very  narrow. 
Length,  1*5  to  2  cd.m. 
Brackish  water. — Not  yet  found  in  Belgium.    England  (NeWhaven,  Grunow). 

Tkibe  XV.— Tabellarie^. 
/. — False    septa    well   developed. 


Only  two  f  ^^  straight,  with  three  openings 

false      < 

seota.      i  Septa  undulated  or  hamulous,  with  only  a  single  median 
*^      V       opening  ......  OnunmatoplMinL 


[ 


Fossil 
or  fresh 


More  than 
two  false   1       ,^.^ 


Valves  /  Valves  orbicular  .  8^rli0lilUiii]iL 

furnished  J 

with  I  Valves  elliptic,  linear,  cruciform 

costae  V        or  inflated  .  TMracfclni. 

Valves  without  costse,  linear,  inflated  at  the 

median  portion  and  at  the  apices  .  TabnUaila 


Valves 

furnished 

with 

Marine      I       costas 
or  fossil    •{    or  robust 
diatoms.  beads. 


'  Septa  having  one  to  three  round 
openings  . 

Septa  having  numerous  open- 
mgs  delimited  by  scalariiorm 
partitions  . 

Fnistules  very  delicate,  valves  without  costse, 
l^         beads  delicate  .  ■tdaMUa. 

//. — Rudimentary  false  septa  reduced  to  knobs 


DIATOM  ELLA. 
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A. — Only  two  false  septtr. 
GENUS  66.-DIATOMELLA  GREV.,  1855. 

Frustules  quadrangular,  showing  only  two 
false  septa  (vittae),  straight  and  pierced  with 
three  openings.  Valves  linear  oblong,  fur- 
nished with  a  raphe,  pseudo-nodules  and 
robust  striae. 

^  A  single  species. 

Fig.  Z04.  ^ 

Diatomilia  Ba^ouriona. 

D.  Balfouriana  Grev.  !  (in  Ann.  and  Mag.  Nat.  Hist.,  1855, 
P-  «59i  Pl-  9,  f-  10-13). 

Valves  linear  oblong,  with  apices  obtuse-rounded,  raphe  and  terminal 
nodules,  the  three  openings  of  the  false  septa  (or  underlying  diaiphragms) 
showing  through ;  the  two  terminal  openings  round,  rather  large,  the  median 
quadrangular,  very  large. 

Striae  robust,  about  ao  in  i  cd.m.,  granular.     Girdle  face  quadrangular, 
with  margins  (valves)  strongly  striate,  connecting  zone  smooth ;  showing  two 
conspicuous  false  septa.    Length,  1*5  to  3  cdm. 
Freih  water.—Eogland  (W.  Sm.).  Scotland  (Greville  1). 


^ 


ft 


Fig.  105. 


GramwuUepkora 

maeiltnia. 

var.  tuhHlis. 


GENUS  67.— GRAMMATOPHORA  EHR.,  1839. 

Valves  linear  or  elliptic,  sometimes  presenting 
inflations  either  at  the  median  portion  only  or  also  at 
the  apices,  very  rarely  furnished  with  costas,  finely 
punctate  ;  pseudo-raphe  obscure ;  furnished  with  ter- 
minal nodules ;  no  central  nodule.  Girdle  face  quad- 
rangular, elongated,  with  rounded  angles,  showing 
two  pairs  of  false  septa,  generally  undulate  or  curved, 
and,  in  addition,  two  rudimentary  septa  arising  from 
an  internal  prolongation  of  the  valve.  Frustules 
united  in  zig-zag.     Endochrome  granular,  sparse. 
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ANALYSIS  OF  SPECIEa 

'  Puncta  of  valves  arranged  in  rows  cutting  oneanotber  at  right  angles        .  Q. 

False  septa  strongly  undulated  throughout  their  length, 
p^_^  I  terminating  in  an  acute  hook  directed  towards  the  con- 
^^^       *      necting  zone       .  .  .a. 


m 
quincunx. 


False  sepia  only  undulated  at  their  origin,  not  terminating 
in  an  acute  book  .0.  martaa. 


G,    marina  (Lyngb.)    Kiitz.  (Bac.,  p.  128,  pi.  17,  f.  24; 
H.V.H.  AtL,  pL  53,  f.  10  and  11*),  plate  zx,  fig.  479. 

Valves  elongated,  linear,  with  rounded  apices ;  striae  18  to  21  in  i  cdm., 

formed  of  puncta  arranged  in  quincunx ;  apices  of  valves  smooth,  without 

any  puncta.    Girdle  face  broad,  linear,  elongated,  with  rounded  angles ;  false 

septa  at  first  straight,  then  broadly  curved  towards  the  interior,  then  becoming 

again  straight,  and  apparently  terminating  in  a  longitudmal  thickening.    Mean 

length,  6  to  8  cdm.    Breadth  of  valves  attaining  to  1*5  cdm.     Breadth  of 

connecting  zone,  3  cdm. 

Marine.— The  type-form  (var,  mmor  Grun,)  has  not  yet  been  found  in  Belgium.    England 
(Comber,  Norman,  Stolt),  Ireland  (w.  Sm.). 

var.  communis.  (Gr,  oceanUa  var.  communis  Grun, ;  H.V.H.  Type 
No.  3ss). 

Frustule  and  valve  narrower  than  the  type-form.  Valve  usually  -some- 
what inflated  at  the  median  portion.  Striae,  23  or  24  in  i  cdm.  Breadth 
of  valve,  '45  to  *6  c.d.m.  Length  of  fruscule,  2  to  7  cdm. ;  breadth, 
•9  to  1*4  cdm. 

FVequent  in  Europe,  but  not  yet  found  in  Belgium. 

var.  vulgaris.  {Or.  oceanica  var.  vulgaris  Grun. ;  H.V.H.  Type 
No.  356). 

Frustules  and  valves  narrow ;  valves  usually  somewhat  attenuate 
between  the  middle  and  the  apices.  Striae,  23  or  24  in  i  cd.m.  Breadth 
of  valve,  "6  to  7  cd.m.  Length  of  frustule,  i*6  to  10  c.d.m. ;  breadth, 
1*3  to  1*6  cd.m. 

Frequent  in  Europe ;  Belgium.    Nicuport  (West),  Ostend  (Ch.  Petit). 

var.  macilenta.  {Gr.  macilenta  W,  Sm.y  S.B.D.,  ii.,  pL  61,  f.  382  ; 
H.V.H.  Atl,  pi.  53  bis,  f.  i6» ;  Type  No.  353),  plate  xx,  fig.  4800. 

Girdle  face  and  valves  ver)r  narrow ;  valves  gently  attenuate  between 
the  median  portion  and  the  apices ;  strise  23  to  31  in  i  cdm.  Breadth 
of  valve,  '4  to  "6  cdm.  Breadth  of  girdle  face,  '8  to  1-5  cdm.; 
length,  1*5  to  10  cdm.  (Grun.). 

Marine.— Washings  of  mussels  (Deby),  England. 
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var.  subtilissima  Bailey. 

Valves  somewhat  attenuate  between  the  median  portion  and  the  apices. 
Strise  34  to  36  in  i  cdm.  Length  of  valve,  *6  cdm. ;  breadth  of 
fhistule,  I'l  to  1*4  cdm.     Breadth,  i-i  to  1*4  cdm. 

This  form  bdoDgs  to  South  America ;  we  notice  it  here  because  it  is  frequently  employed 
as  a  test  object 


G.  angulosa  Ehr.    (Kiitz.  Bac,  pi.  29,  f.  79*),  plate  31,  fig. 
86a. 

Valves  elongate,  with  rounded  apices ;  striae  13  to  14*5  in  i  cdm.,  cutting 

one  another  at  right  angles.    Girdle  face  showing  septa,  having  one  to  four 

undulations.    Breadth  of  valves,  about  '5  cdm.    Length,  1*5  to  5*5  cdm. 

Marine.— This  species,  which  Grunow  describes  as  widely  dispersed,  has  not  yet  been  found  in 
Bdghun.    Coasts  <A  the  North  Sea,  etc. 

var.  hamulifera  Ktttz.  (H.V.H.  Atl,  pi.  53,  f.  4*;  Type  No.  351), 
plate  zz,  fig.  48za. 

Apex  of  undulations  forming  an  acute  hook  towards  the  connecting 
zone. 


G.  serpentina  (Ralfs.)  Ehr.  (Ber.,  1844;  H.V.H.  AtL,  pL 
S3»  f-  h  a,  3* ;  Type  No.  350),  plate  zz,  fig.  4811a. 

Valve  sub-elliptic ;  striae  about  17  in  i  cdm.,  formed  of  puncta  arranged 
in  quincunx.  Girdle  face  showing  one  (in  very  small  forms)  to  four  undulations, 
the  final  one  terminated  by  an  acute  hook.  Distinguished  easily  from  the 
preceding  species  by  the  anangement  of  the  puncta.  Breadth  of  valves, 
about  1*5  c.d.m. ;  breadth  of  girdle  face,  3  to  4  cdm. ;  length  of  same,  3*5 
to  15  c.d.m. 

Marine.— Sdiddt.  (P.  Gaut  and  H.V.H.).  Very  rate,  Blankenbeivbe  (H.V.H.).  England 
(Comber,  Stolt,  Norman,  Ralft.),  Scotland  (Hennedy),  Iretend  (W.  SmI),  and  on  all  the  coasts  of 
Europe. 

var.  pusilla.  {Gr.  pustV/a  Grev.)  differs  from  the  type-form  by  the 
undulations  which  are  less  marked,  and  only  a  or  3  in  number ;  by  the 
hock  which  is  obtuse,  and  by  the  suist  which  are  finer  and  22  or  23  in 
I  cd.m. 

Marine.— Scotland  (Gregory). 
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TABELLARIA. 


B.  More  than  two  false  septa. 

a.  Fossil  or  fresh  water  forms. 

GENUS  68.— TABELLARIA  EHR,  1839. 


Valves  inflated  at  the  median  portion  and  at 
the  apices,  striae  transverse,  but  without  costs. 
Girdle  face  showing  false  internal  septa,  gener- 
ally alternate.  Frustules  united  in  a  zig-zag 
filament. 

Endochrome  granular,  with  sparse  granules. 


Fig.  106. 

Taiellaria  fenestrata. 

a.  Valve  view. 
k,-  Girdle  view. 

ANALYSIS  OF  SPECIES. 
-  Median  inflation  much  broader  than  the  terminal ;  septa  numerous  .  T. 

Median  and  terminal  inflations  equal ;  two  to  four  septa  .  T. 


T.  fenestrata  (Lyng.)  Kiitz.  (Bac.,  p.  127,  pi.  17,  f.  22,  etc ; 

H.V.H.  AtL,  pi.  52,  f.  6-8«;  Type  No.  346),  plate  11,  fig.  477. 

Valve  linear,  very  elongate,  strongly  inflated  at  the  median  portion  and  at 

the  apices.     Pseudo-raphe  narrow,  dilated  at  the  inflations.    Strise,  10  in 

I   cdm.,  finely  punctate.    Girdle  face  narrow,  showing  a  small  number 

(generally  two  pairs)  of  false  internal  septa.     Length,  about  7  to  10  cdm. 

Fresh  water.— Rare.     Antwerp,  Louvain  (P.  Gautier).    Ard.  Ueg.  (De   WOd.),    BnglaiMl 
(Kitton.  Comber.  BriehtweU,  Ac.),  Wales,  Iretend,  and  throughout  Europe. 
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T.  floCCUlosa  (Roth.)  KiitZ.  (BAc,  p.  lay,  pi.  17,  f.  21 ;  H.V.H. 
Atl.,  pi.  52,  f.  IO-I2* ;  Type  No.  347),  plate  11,  fig.  478. 

Valve  linear,  with  median  inflation  much  greater  than  the  terminal. 
Pseudo-raphe  very  dilated  in  the  median  inflation.  Strias  13  in  i  cd.m.,  finely 
punctate.  Girdle  face  showing  usually  a  considerable  number  (from  4  to  8  as 
a  mean)  of  false  internal  septa.     Length,  about  2  to  4  cdm. 

Fresh  water.— More  commoo  than  the  preceding.  Antwerp  (H.V.H. ).  Louvain  (P.  Gaut). 
PUiseuljDel).  AnL  Lies.  (De  Wild.).  England  (Kitton,  Norman,  &c).  Scotland  (Dickie, 
Amott,  Balfour,  Ac.).    Irdiomd  (W.  Sm.,  O'Meara),  and  throughout  Europe. 


GENUS  69.— TETRACYCLUS  (RALFS,  1843)  GRUN.,  i86a. 

Valve  with  costae  transverse,  not  numerous.  Girdle  face  showing 
the  margins  of  the  valves  and  the  internal  septa,  with  apices  somewhat 
inflated  (clavate).  Frustules  united  in  filaments.  Endochrome 
granular^  sparse. 

ANALYSIS  OF  SPECIES. 
I  A.  Fmstuks  united  by  twos  and  threes ;  valves  elliptic  without  inflations    .  T.  mptftrls. 
I  B.  Frustules  united  in  long  filaments ;  vahres  inflated  at  the  median  portion.  T.  lacMtrti. 


A.  Gomphogramma  (A.  Br.). 
T.  rupestris  (A.  Braun)Grun.  (Oest.  DiaL,p.4i2,pi.  7>f-37; 

H.V.H.  Atl.,  pi.  52,  f.  13  and  14* ;  Type  No.  34S  ;  Gomphogfamma  rupestris 
A.  Br.),  plate  11,  fig.  489  a. 

Valve  elliptic-laoceolate,  showing  2  to  5  costae, 

transverse,  robust ;  striae  fine,  about  18  in  i  cd.m. 

[!/D\{B  tr^        Girdle  face  generally  showing  two  pairs  of  internal 

septa.     Frustules  solitary  or  united  by  twos  or 

threes  or  more.     Length,  75  to  2*5  cd.m. 
Fig.  X07. 

Fresh  water  in  mountainous  regions.    Very  rare.    Alle  (Del.) 
Tttracyclus  rupestris,  on  damp  rocks.    England? 

This  diatom  closely  resembles    Odontidium    t/iesodon,   but  it  is  easily 

diflFerentiated  from  it,  in  the  girdle  face,  by  the  presence  of  false  septo. 
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TABSLLARIA. 

B.  EuUtracyc/us  (Rolfs  I 


T.  laCUStris    Ralfs  (in  Ann.  and  Mag.  Nat  Hist,  xiL,  pi.  4,  i  2 
K.V.H.,  in  Type  No.  349). 


Fig.  iKA.^TeiraeyclMS  lacusiris. 

Valve  more  or  less  cruciform  or  elliptic,  lanceolate,  with  median  portion 
strongly  ventricose,  venter  rounded,  showing  4  to  j  a  costae,  transverse,  curved 
near  the  median  portion;  striae  moniliform,  excessively  faint,  and  scarcely 
visible,  about  35  to  30  at  the  middle  of  the  valve,  pseudo-raphe  narrow. 
Frustules  in  long  filaments,  showing  numerous  septa. 
Fresh  water.— England,  Wales  (Ralfs.).  Soolland  (Gregory).  Irdand  (Wm.  Sm.) 

var.  marginata  (Ehr.),  W.  Sm.      (Teiracyclus   emarginatus^    W. 
Sm.;  BUflarium  emarginatum  Ekr,) 

Valve  more  regularly  cruciform,  with  inflation  excavated. 
Fresh  water.—England.    Scotland  (Orer. .  Greg.)^  Irdand  (W.  Sm.). 


STYLOBIBUUM. 

Salacia  Pant,  1889. 
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Fig.  109. 
SMUuia  BoryoMo, 


Dr.  Pantocsek  in  his  Bacill.  Ung.,  1889,  p.  68, 
gives  the  following  diagnosis  of  the  sub-genera 
Sa/aa'a: — 

*'  Fnistula  a  latere  vis  a  rectangula,  cum  angulis 
obtusis,  valde  elevata,  convexa,  tabulata,  in  fieiscias 
compressas  conjuncta,  cum  dissepimentis  abreviatis 
transversis,  longioribus  perpendicularibus,  inflatis  et 
lineis  perpendicularibus  striolatis.  Valva  elliptice- 
lanceolata,  cum  dissepimentis  transversis,  ad  polos 
cum  spacio  hyalino  nudo;  spacium  interseptale 
striolatum.'' 


He  admits  one  species,  S.  Boryana^  which  is  figured  in  the  text  after  one 
of  my  photographs. 

On  the  grounds  that  the  name  of  Salacia  had  previously  been  given  by 
Linneus  to  a  genus  of  the  Phanerogamia,  Professor  I>e  Toni  has  altered  the 
name  from  Salada  to  Casiracania,  As  there  cannot  be  any  confusion  between 
the  two  I  do  not  see  the  necessity  of  the  change.  But  I  only  notice  the 
genus  Salacia  as  a  memorandum,  as  I  consider  that  £  Baryana  should  be 
included  in  the  genus  Tttracydus.  The  species  presents  the  closest  affinity 
with  T,  rhombus. 


QENUS  70.-^STYLOBIBLIUM  EHR.,  184s 


Fig.  xio 
StyloHhlium  divisum. 


Valves  orbicular,  furnished  with 
costal,  without  pseudo-nodules.  Frus- 
tules  cylindrical,  free,  furnished  with 
numerous  internal  septa. 

This  genus  only  includes  four  species, 
all  fossil ;  one  from  Japan,  the  other  three 
from  Oregon. 

The  figure  opposite  represents  £ 
divisum  Ehr.  from  Orq;on,  taken  from 
one  of  our  photographs. 
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RHABDOMEICA. 


GENUS  71.— RHABDONEMA  KUTZ.,  1844. 
Valve  lanceolate  or  linear,  with    pseudo-raphe    distinct,  apices 
usually  smooth,  furnished  with  costae  or  robust  beads.     Girdle  face 
showing  numerous  false  septa.     Frustules  united  in  filaments,  shortly 
stipitate.     Endochrome  granular,  sparse. 

The  genus  includes  about  15  species,  living  or  fossil,  but  only  three  belong 
to  our  shores. 


Girdle  face  showinc:  fine  ( 
beads  alternating  with     ! 
transverse  costae ; 
valves  with  smooth 
apices. 


Fig.  III. — Rhabdonema  arauUum. 

ANALYSIS  OF  SPECIES 

False  septa  having  only  a  single  perforation ; 
valves  fumishedf  with  costae,  alternate  with 
moniliform  striae  .  .  E. 

False  septa  having  three  perforations ;  valves 
furnished  with  costae,  resolvable  into  beads  .  E. 


.  Girdle  face  not  showing  transverse  costae ;  valves  entirely  striate 


R.  Adriaticum  Kiitz.  (Bac,  p.  126,  pi.  18,  f.  7;  H.v.H.  Ati.,  pL 
54,  f.  11-13* ;  Type  No.  360),  plate  la,  fig.  486^1. 

Valves  narrow,  linear  elliptic,  with  apices  smooth,  showing  false  coste, 

8  to  9  in  I  c.dm.,  which  can  be  resolved  into  approximate  beads.     False 

septa  with  three  openings,  furnished  with  transverse  costs  and  a  pseudo- 

r.iphe.    Girdle  face  shewing  numerous  false  septa,  the  intervals  between  which 

are  filled  with  transverse  costae  (7  or  8  in  i  cd.m.),  and  between  each  of 

which  are  found  one  or  two  rows  of  very  fine  puncta.      Length,  6  to  9  c.dm. 

Breadth,  up  to  20  c.dm.  each  frustule. 

Marine.— Not   yet    found   in  Belgium.     England  (Norman,  W.   Sm.).    Scotland  (Amott). 
Ireland  (W.  Sro..  O'Meara).     France.  Bahnsie.  Sweden,  &c. 


R.  arcuatum  (Agardh)  Kiitz,  (Bac,  pi.  18,  f.  6;  h.v.h.  Atl., 
pi.  54,  f.  14-16*;  Type  Na  361X  plate  la,  fig.  487^. 


RRABDONEMA. 
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Valves  lanceolate,  with  apices  smooth,  pseudo-rapbe  well  marked,  furnished 

with  costae,  8  in  i  cd.m.,  alternating  with  rows  of  rather  robust  beads.    False 

septa  furnished  with  only  a  single  very  large  opening.     Girdle  &cc  showing 

numerous  false  septa,  the  intervals  between  which  are  filled  with  transverse 

costae  (7  to  7*5  in  i  c.d.m.),  between  each  of  which  are  found  two  rows  of 

very  fine  beads,  alternating.    Length,  4  to  6  cd.m. 

Mariiie.~Antwerp,  in  the  Scheldt  (Bdlerodie),    England  (Kitton,  Comber,  Norman,  Stolt.). 
Scodand  (Arnott).    Ireland  (O'Meara).    Norway. 


R.  minutum  Kiitz.  (Bac,  pi.  21,  f.  ii.,  4;  H.V.H.  Atl,  pL  54, 
f.  17-21* ;  Type  No.  362),  plate  xa,  fig.  488<i. 

Valves  broadly  bnceolate,  with  apices  attenuate,  showing  a  pseudo-raphe 
distinct  and  covered  throughout  its  length  with  striae,  9  in  i  cdm.,  composed 
of  coarse  beads.  Septa  furnished  with  a  single  very  large  opening.  Girdle 
face  presenting  a  small  number  of  false  septa,  appearing  to  alternate,  and  with 
margins  furnished  with  coarse  beads,  9  in  t  cd.m.  Length,  i  to  5  c.d.m. 
Breadth,  1*5  to  35  c.d.m. 


Marine.~Blankenbergbe  (H.V.H.).     Enj 
Ralfs).    Scotland  (Hennedy).    Ireland  (O'^' 


kd  (Kitton.  Comber,  Norman,  Stolt.,  W.  Sol. 
).    All  the  coosu  of  the  North  Sea. 


QENUS  72.-CLIMACOSIRA  QRUN.,  1862. 

The  genus  Climaconra  only  differs  from  Rhab- 
donema  by  the  septa  showing  numerous  openings  more 
or  less  irregularly  scalariform. 

It  includes  but  one  species— C7.  fnirifica  Gr,  (HAab- 
donema  mirificum  IV,  5//f.)— found  up  to  the  present  time 
living  in  Brazil,  Honduras  and  Asia,  and  fossil  in  the  Island 
of  Nankoori.  Figure  1 1 2  represenU  one  of  the  characteristic 
septa. 


Fig.  113. 

CHmacosira 

miriMca, 


3^2 


STRIATELLA. 


GENUS  73.— STRIATELLA  AGARDH,  1833. 

Valves  lanceolate  or  linear  elliptic,  furnished  with  a  pseudo-raphe 
usually  distinct,  without  costae  ;  striae  excessively  delicate.  Girdle 
face  showing  a  large  number  of  false  septa.  Frustules  very  slightly 
siliciouSy  longly  stipitate. 

Endochrome  granular,  radiant  around  a  central  point. 


Fig.  113. — Striatella  uni punctata. 


Fig.  114. 

Striattlla  dtlieatula. 

var,  rtcfanguUtta, 


Striattlla  interrufta. 


The  genus  Striatdlay  as  at  present  constituted, 
results  from  the  fusion  of  three  former  genera : — 

T.  Striatella  Ag.  (fig.  113),  septa  continued 
throughout  the  girdle  face  of  the  frustule. 

2.  Hyalosira  Kiitz.  (fig.  114),  septa  appear- 
ing alternately,  interrupted  at  their  apex. 

3,  Tessella  Ehr.  (fig.  115),  septa  interrupted 
in  the  middle  of  their  length. 

About  a  dozen  species  have  been  described, 
but  only  the  following  are  found  in  the  North 
Sea:— 


ANALYSIS  OF  SPECIES. 


(  Septa  continued  throughout  the  length  of  the  girdle  face,  sixe  considerable  S.  imipilBeteto. 

^    Septa  appearing  f  Size  small,  septa  scarcely  visible  .  8.  dtilottoU. 

I         alternate,       <  

I.      interrupted.      (Size  medium,  septa  dearly  visible  .  .8.  latflmipta. 
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S.  dclicatula  (KiitZ.)  Grun.  {ffyaiosira  ddkatuU  KuH.,  Bac, 
pL  18,  f.  3  (1),  etc ;  H.V.H.  AU.,  pi.  54,  f.  5  and  6* ;  Type  Na  357),  plate 
12,  fig.  483^. 

Valve  elliptic  lanceolate ;  striae  very  fine,  36  in  i  ccLm.    Girdle  face 

quadrangular,  showing  4  to  5  pairs  of  septa,  alternate^  robust  at  the  margin 

of  the  frustule,  but  becoming  gradually  slender.     Length,  about  i  cdm. ; 

breadth,  up  to  1*5  c.d.m. 

Marine. — Ostend  (Westendorp  in  No.  707).  Heligoland  (Kflts.),  and  probably  on  all  the 
coasts  of  the  North  Sea,  where  it  is  overlooked  in  consequence  oif  its  small  size  and  delicate 
nature. 


S.  intcmipta  (Ehr.)  Heiberg.  (Danske  Diat,  pi.  5,  f.  15; 

H.V.H.  Atl.,  pi.  54,  f.  8* ;  Type  No,  358 ;  Tessella  interrupia  Ehr.\  plate 
12,  fig.  484^. 

Valve  linear  elliptic,  with  pseudo-raphe  very  distinct ;  girdle  face  quad- 
rangular, with  rounded  angles,  showing  numerous  false  septa,  alternate,  clearly 
visible  up  to  the  middle  of  the  length  of  the  frustule,  with  intervals  covered 
with  delicate  granules  (22  in  i  cd.m.)  arranged  in  quincunx,  and  producing 
with  oblique  illumination  the  image  of  very  approximate  fine  strias.  Length, 
about  3  cdm.     Breadth,  about  6  cdm. 

Marine. — Not  jret  found  in  Belgium.    Flessingue  (H.V.H.),  England.    Ireland,   Germany, 
Heligoland,  Bahnsie. 


S.  unipunctata  Agardh.  (Kiitz.  Bac,  pi,  18,  f.  5 ;  h.v.h.  Atl., 

pi.  54,  f.  9  and  10*  ;  Type  No.  359),  plate  la,  fig.  485^1. 

Vaive  broadly  lanceolate,  with  pseudo-mphe  very  distinct,  covered  with 
very  fine  puncta,  arranged  in  curved  lines :  girdle  face  showing  very  numerous 
septa,  extending  throughout  the  length  of  the  frustule,  with  intervals  (ilhd 
with  fine  puncta  (more  marked  on  the  margin  of  the  false  septa),  arranged  in 
lines  cutting  one  another  at  right  angles,  about  23  in  i  cd.m.  With  oblique 
illumination  these  rows  of  beads  assume  the  appearance  of  lines  as  in 
^g*  4^5  (I'ig^t  hand  fig.).  Figure  485  (left  hand  fig.)  represents  the  appearance 
of  lines  which  the  rows  of  beads  on  the  valve  can  assume.  Length,  about  6 
to  8  c.d.m.    Breadth,  more  than  10  cdm. 

Marine.— Not Tet found  in  Belgium.    Coasts  of  the  North  Sea:  England  (Kitton,  Comber, 
Stolt),  Ireland  ( W.  Sm.,  O'Meara).  France,  Heligoland,  Denmark,  Bahnsie. 
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B.  Rudimentary  false  sepia  reduced  to  knobs. 
GENUS  74.— LAMELLA  BRUN,  1894. 


Valves  bacillar,  dilated  at  the  median 
portion  and  at  the  apices ;  the  latter  with 
hyaline  inflations.  Girdle  face  showing 
bosses  (false  rudimentary  septa?)  clearly 
displayed  and  very  smooth. 

This  genus  has  been  proposed  by  Prof.  Bnin 
for  a  fossil  form  found  in  Totata,  Oamani,  New 
Zealand,  Z.  otulaia  Brun^  which  will  be  found 
represented  in  the  text 


Fig.  116. 
Lamella  oculata. 


COHORT   OF   SURIRELLINE^. 

Tribe  XVI.— SuRiRELLEiE. 

'  Valves  undulated  transversely,  undulations  visible  in  the  girdle  face,  striate, 
and  showing  several  bands  transversely  shaded 


Qjmatoi^lnunL 


Valves  not 

transversely 

undulate. 


Valve  elliptic,  sometimes  constricted  in  the  middle,  fur- 
nished with  a  pseudo-raphe  ctosskI  at  the  median  por- 
tion and  longly  bifurcated  at  the  longitudinal  apices      .  B^fdrotOICOll. 

Valves  cuneate,  furnished  with  costae  and 
beads ;  valves  flat,  without  alae  .  Podoogntls. 

Valves  flat  or  spirally  torsive,  furnished 
Raphe  not  j  with  costae  ana  moniliform  striae,  fnis- 
bimrcate.      ]      tulesalate  .  tortrtfla. 

Valves  saddle-shaped,  with  pseudo-raphe 
arranged  in  the  two  valves  in  the  form 
of  a  cross  •  «  •  • 


PODOCY8TIS. 
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GENUS  76.— PODOCYSTI8  KUTZ.,  1844. 


Valves  cuneate,  furnished  with  triainsverse  costs 
and  distinct  pseudo-raphe.  Frustules  cuneate,  stipi- 
tate,  without  obvious  ale. 


Fig.  117. 

PoipcysHs 
AdriaHca, 


Podocystis  Adriatica  Kiitz.  (Bac,  p.  62 ;  H.v.H.  Atl,  pi. 
55,  £  8*;  Type  No.  366),  fig.  117  above. 

Valve  cuneate,  soaietimes  attenuate  near  the  base,  furnished  with  trans- 
verse costae  and  rather  fine  puncta,  arranged  in  transverse  and  oblique  rows. 
Marine.— Southern  shores  of  England  (W.  Sin.»  Roper),  Ireland  (O'Meara). 

This  diatom  belongs  especially  to  the  Mediterranean  and  Adriatic. 


Euphyllodium  spathulatum  Shadb.  is  also  a  POocysHs, 

but  it  cannot  be  considered  as  identical  with  P.  Adriatica^  as  De  Toni  and 
other  authors  make  it.  The  valves  are  furnished  with  a  net  work  of  transverse 
and  longitudinal  costae,  anastomosed*  thickened ;  at  the  bottom  of  the  cavities 
formed  by  this  network  is  found  a  transverse  costa,  excessively  delicate,  and 
bearing  on  each  margin  a  very  minute  beard.  I  therefore  assign  to  this  form 
the  name  of 


Podocystis  spathulatum  (Shadb.)  H.V.H.   The  valve 

is  similar  in  form  to  the  preceding  species.  It  inhabits  the  Islands  of  Ceylon, 
Nankoori,  etc.  It  is,  perhaps,  identical  with  P,  Ausiralica  IVi/t,  which  I 
only  know  from  the  description  given  by  De  TonL  In  the  latter  case  the  name 
of  Shadbolt  should  be  retained,  as  the  species  of  Witt  dates  from  1873,  while 
that  of  Shadbolt  was  described  in  1854. 
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HYDROSIUCON. 


GENUS    7e.-HYDROSILICON    BRUN,    1891. 

Valve  lamellar  (sometimes  pandu- 
riform),  being  transversely  and  longi- 
tudinally a  pseudo-raphe,  with  simple 
or  double  bifurcations  near  the  ex- 
treme curvatures  of  the  valve.  Bor- 
der thickened,  striped,  covered  with  a 
row  of  coarse  beads.  Striation  having 
as  centre  of  radiation,  the  axes  of  the 
crossing  of  the  raphes  (Brun). 

The  genus  includes  two  species,  H. 
rimosafOM,)  Brun.  (Amphiprora  rimosa 
O'Meara)  and  H.  miha  ^rv/i.,  which  is 
represented  in  figure  118  in  the  text 

To  the  description  given  by  Professor 
Brun.,  it  should  be  added,  that  when  seen 
in  girdle  view  the  H.  mitra  shows  convex 
valves,  strongly  constricted  at  the  median 
portion,  and  that  the  space  comprised 
between  the  terminal  bifurcations  of  the 
raphe  is  abruptly  flattened. 
H.  mitra  inhabits:the  Indian  Ocean,  Australia,  etc. 


Fig.  118. — Hydrosilicon  mitra. 


GENUS  77.— CYMATOPLEURA 
W.  SMITH,  1851. 


Valves  transversely  undulate,  finely 
striate,  with  pseudo-raphe  distinct 
but  inconspicuous.  Girdle  face  show- 
ing the  undulations  of  the  valve. 


Fig.  119. 
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ANALYSIS  OP  SPECIES. 

Valves  broadly  eUipcic  or  elliptic  lanceolate     .  .0.  iUiptioa. 

.  Valves  linear,  with  apices  generally  rostrate    .  .0.  BOlea. 


C-  elliptica  (Br6b.)  W.  Sm.  (S.B.D.,  i,  pi.  lo,  f.  Soad; 
H.V.H.  Atl.,  pi.  55,  f.  I*),  plate  la,  fig.  480  d. 

Valve  broadly  elliptic  or  elliptic  lanceolate,  with  mai^ins  furnished  with 
short  costse  simulating  coarse  beads ;  striae  delicate,  18  in  i  cd.m.     Girdle 
face  showing  a  small  number  of  undulations.    Length,  8  to  14  c.d.m. 
Fresh  water. — Rather  common  throughout  Europe. 

var.  constricta  Grun.  (H.V.H.  Atl,  pi.  55,  f.  2*),  plate  xa,  fig. 
481^. 

Valves  longly  elliptic,  slightly  constricted  at  the  median  portion. 

var.  Hibemica.  (C.  Hibernua  W,  Sm. ;  H.V.H.  Atl,  pi.  55,  f.  3.4*), 
plate  31,  fig.  863. 

Valve  broadly  oval,  with  apices  somewhat  acuminate-rostrate. 

Fresh  water.— Not  yet  found  in  Belgium.     Ireland  (W.  Sm.).  Scotland  (Dickie),  France 
(De  Br^bison). 


C.  Solea  Brcb.)  W.  Sm.  (S.B.D.,  i.,  pi.  10,  f.  78;  h.v.h. 

Atl.,  pL  55,  f.  5.7»),  plate  la,  fig.  48a  b. 

Valves  more  or  less  longly  linear,  with  apices  generally  rostrate,  median 
portion  constricted,  margins  furnished  with  somewhat  longer  costse  than  in 
the  preceding  species,  and  showing  coarse  moniliform  striae,  about  6  in  i 
cd.m. 

In  very  oblique  illumination  the  striation  shown  in  fig.  48a  (left-hand 
figure)  may  be  seen.  Girdle  face  very  narrow,  and  showing  a  large  number  of 
undulations,  sometimes  opposite,  sometimes  alternate.  Length,  5  to  13 
cdm. 

Fre^  water. — Rathn*  common  throughout  Europe. 

var.  regula  (Ehr.)  Ralfs. 

Valve  with  parallel  maigins,  not  constricted  in  the  median  portion. 
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SURIRKLLA. 


GENUS  78.— SURIRELLA  TURPIN,  1827. 

Valves  cuneate,  reniform,  elliptic  or  linear,  sometimes  twisted, 
having  a  pseudo-raphe  linear  or  lanceolate ;  furnished  with  costx, 
short  or  reaching  to  the  pseudo-raphe,  and  a  submarginal  keel  of 
greater  or  less  size ;  pseudo-raphe  parallel  in  the  two  valves.  Girdle 
face  showing  alae  produced  on  the  projecting  keel. 


Fig.  lao. — Surirella  biseriata. 


Endochrome  formed  of  two  layers,  each  of  which  rest  flat  about 
the  middle,  on  the  interior  side  of  the  valves. 


SURIRSLLA. 
ANALYSIS  OF  SPECIES. 


3^9 


4 
'I 


ValvM 

sbowinji; 

robust 

oostae 

throui^hout 

thdr 

length  and 

reaching 

to  the 

median 

line. 


Costae 
marginal 

or 
becoming 
more 
feeble 
near  the 
centre  of 
the  valve. 


Valve  small,  linear  or  ellip- 
tic   .  .a 


The  two  apices  equally 
conical. 


Valve 
late 


very  large,  lanceo- 


I.  tdtivlata. 


Valve  of  medium  sixe,  lan- 
ceolate,   constricted    at 
L     middle  .  I.  •mitlilL 


Valve 
oval. 

one 

apex 
acute, 
the 
other 
obtuse  • 

Striae 
reach' 

tothe  ' 
pseudo 
raphe. 

. 

Striae  not  reaching  tothepseudo- 
raphe  ;8i7e  very  considerable       .  I. 


Size  very  small, 
striae  robust  I. 


Costa  leaving  no 
space  free  except  | 

'''^*    1  Stevprytaixe. 
t     Striae  fine    .  I. 


a  veirr 
pseudo-i 


-raphe. 


Costae 
leaving 
near  the 
pseudo- 
raphea 
rather 
braid 
striated 
t    space. 


Valve  longly  oval ;  alse 
very  robust,  more  or 
less  approximate  to 
the  connecting  zone.  S. 


Valve  broadly  oval ; 
ala;  conspicuous, 
quite  marginal         .  I.  ■teiltola. 


Costae  very  robust  on  the  margin  of  the  valves,  becoming 
more  feeble  near  the  median  portion.  Marine  species, 
very  robust      ..... 

As  the  preceding,  but  costae  leaving  a  lanceolate  blank 


I.  ftslaoia. 


I.  tazgida. 


space.    Fresh  and  brackish  Mrater 

Costa*  marginal  or  becoming  very  delicate  near  the 
central  pOTtkm  of  the  valve.  Fresh  or  brackish  water 
species.    Rather  delicate  .1.  ovaUl. 


,  Valves  twisted  round  the  pseudo-raphe.    Frustulc  in  form  of  figure  8 


I.  iptnlia 


/.  Valvss  plain. 

A.  Valves  showing  robust  costae  throughout  their  length,  and  reaching 
to  the  median  line. 


a.  THE  T>V'0  APICES  OF  THE  VALVE  EQUALLY  CONICAL. 

S,  biseriata  Breb.  (Aig.  Faiaise,  pi.  7 ;  h.v.h.,  pi.  7a,  f.  i  to 
3* ;  Tj'pe  Nos,  420,  421),  plate  xa,  fig.  575. 

Valve  broadly  lanceolate,  with  apices  sometimes  somewhat  sub-rostrate, 

sub-obtuse,  with  costae  robust,  the  median  straight,  the  terminal  radiant 

Pseudo-raphe  with  hyaline  area  of  more  or  less  breadth,  and  more  or  less 

lanceolate     Striae  very  delicate.     Girdle  face  linear,  oblong,  with  rounded 

angles,  showing  the  keel  alate,  robust     Length,  10  to  17  cdm. 

Fresh  water. — Rather  oommon  throughout  Europe. 

AA 


37^  stmntuxA. 

var.  amphioxya  {S.  amphtoxys  IV.  Sm.).    Very  smaU;  with  valves 
linear,  apices  cuneate,  more  or  less  acuminate  rostrate. 

Fresh  water.— France  (De  Brtb.),  EngUnd  (Carringtoo.  Okeden),  Abojrne,  SooUand 
(Baxter  CoU.,  9990),  Ireland  (Amott  m  Baxter  ColL.  9817). 

S.  linearis  W.  Sm.  (&B.D.,  L,  p.  31,  pi.  8,  £  s&i^x  pl*t«  3^ 
fig.  864. 

Differs  from  S,  bismata^  of  which  it  is  probably  only  a  variety,  by  its 
smaller  and  narrower  valves  and  apices  equally  rounded,  sutK>btuse. 

Fffsh  water.— Belgium  (not  yet  found),  England  (Kitton,  Comber,  Norman),  Scotland  (Didoe). 
Ireland  (O'Meara). 


S.  Smithii  Ralfs  (in  Pritch.  inf.,  p.  794  ;  S.  consirkta  W.  Sm,  /; 
S.B.D.,  i.,  p.  31,  pi.  8,  f.  59*),  plate  31,  fig.  865. 

Valves  lanceolate,  with  apices  cuneate,  slightly  obtuse,  often  constricted  at 
the  median  portion;  costae  delicate,  about  4*5  in  i  c.d.m.  Psepdo-raphe 
narrow,  linear  in  the  constricted  valves;  lanceolate  in  the  valves  not  con- 
stricted. Girdle  face  linear,  with  apices  truncate,  angles  rounded,  alae  very 
conspicuous.  Length,  7  to  14  cdm. 
Brackisb  water.— England  (W.  Sm. !  Comber,  Stolt.),  Ireland  (O'Meara). 

a  a.  VALVE  OVAL,  ONE  OF  THE  APICES  MORE  OR  LESS  ACUTE. 
THE  OTHER  OBTUSE. 

S.  elegans  Ehr.  (Verb.,  p.  136,  pi.  iii.,  i,  f,  22 ;  h.v.h.  Aa, 

pi.  71,  f.  3*;  Type  No.  419)1  pla*©  ^^f  fi«-  57^ 

Valve  more  or  less  broadly  oval,  very  laige,  with  median  line  narrow, 
surrounded  by  a  hyaline  area,  lanceolate,  broad,  with  rather  strong  costae, 
about  I '5  in  i  cdm. ;  strise  fine,  excessively  delicate,  22  in  i  c.d.m.  Girdle 
face  cuneate,  with  apices  obtuse,  rounded ;  alae  rather  robust,  very  approxi- 
mate to  the  margin.    Length,  18  to  22  cd.m. 

Fresh  water.— Brussels  (Del.),  Ard.  Licg.  (DeWild.),  Devizes.  England  (Baxter  CoU..  0683). 
Hull  (Norman).  Ireland  (O'Meara),  Loch  Kmnord,  Scotland  (Temp,  and  P«r..  No.  4).  Elgm, 
Scotland  (Amott  in  Baxter  Coll.  aSao). 

S.  subsalsa  W.  Sm.  f  (S.B.D.,  i.,  p.  34,  pi.  31,  f.  259*),  plate 
31,  fig.  866. 

Resembles  considerably  a  miniature  or  reduced  form  of  61  Spkndida, 
Valves  very  small,  more  or  less  broadly  oboval,  with  costs  rather  robust,  3  in 
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I  cdm.    Pseudo-raphe  very  narrow;  strue  rather  strong,  lo  or  1 1  in  i  cdm. 
Girdle  face  linear^  somewhat  cuneate,  with  alse  very  conspicuous.     Length, 
1*5  to  4  cdm. 
Brackish  water.— England  (W.  Sm.  I  Kitton,  Norman,  Oreg.). 


S.  robusta  Ehr.  (Mb.,  1840,  p.  915;  Mikr.,  pi.  15,  f.  43;  Sun- 
rtUa  ndnlis  W.  Sm. ;  H.V.H.  Atl,  pL  71,  f.  i  and  a* ;  Type  418),  plate  la, 
fi«-  577- 

Differs  from  the  preceding  by  its  more  considerable  size,  the  absence  of  a 
hyaline  area  round  the  median  line,  the  more  robust  costs,  the  better  marked 
stride,  and  by  the  alae  being  approximate  to  the  connecting  zone. 
Fresh  water.— Ard.  Licg.  (De  Wild. ).    It  is  found  here  and  there  m  Europe. 

var.  splendida  {Nov.  f  spUndida  Ehr.^  Inf.  pL  14,  f.  i ;  S,  spUndida 
Kutz^  H.V.H.  Atl,  pi.  72,  f.  4* ;  Type  No.  42a),  plate  la,  fig.  578- 

Distinguished  from  the  type-form  by  its  smaller  dimensions  and  longer 
costse,  stUl  more  approximate  to  the  median  line. 

Fresh  water.— Rather  frequent  evnywhere. 

S,  Caproni  Brib,  !  is  only  an  anomalous  form  of  the  preceding  variety. 
It  is  duuacterised  by  a  ridge  at  the  inferior  apex  of  the  raphe,  and  result- 
ing from  a  prolongation  of  the  costae. 

This  form  is  found  occasionally  mixed  with  the  type-foim. 

var.  tenera  (5*  iemra  Greg.;  in  H.V.H.  Type  Na  62,  rare), 
plate  la,  fig.  579. 

Differs  from  the  preceding  by  its  narrower  form  and  less  marked  alae. 
Fresh  water.—Firahan  (Dd.),  Scotland  (Greg.). 


S.  Striatula  Turpin  (M6m.  du  Mus.  d'Histoire  Nat,  XVI.; 
H.V.H.  Atl,  pi.  72,  f.  s* ;  Type  No.  423),  plate  13,  fig.  580- 

Valve  broadly  oval,  with  costae  robust,  distant,  about  i  in  i  cdm.,  reach- 
ing to  the  median  line ;  strise  rather  visible,  about  14  in  i  c.d.m.  Girdle  face 
very  cuneate,  showing  not  very  robust  alse,  quite  maiginaL  Length,  10  to  16 
cdm. 

Marine  and  brackish  water.— Blankenbeisbe,  Antwerp  (Scheldt),  England    (Kitton,  Comber, 
Stolt.,  Norm. ),  Ireland  (O'Meara),  and  on  aU  our  coasts. 

var,   biplicata  Gnui.  (H.V.H.  AtU,  pi.  72,  f.  6*),    plate  13, 
fig.  581. 
Showing  a  longitudinal  plica  near  the  median  portion. 
Antwerp  (Scheldt.  P.  Gaut  \    Very  tare. 
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S.  Gemma  Ehr.  (Abh.,  1840,  p.  76,  pi.  4,  f.  s ;  H.v.a  Ad,  pL  74, 

f.  1-3*;  Type  No.  433),  plate  13,  fig.  58a. 

Valve  more  or  less  longly  oval,  with  costse  indistinct,  about  a  to  3  in  i 
c.d  m.,  reaching  to  the  median  line,  which  is  narrow ;  striae  fine,  transverse, 
20  or  21  in  I  cd.m.,  resolvable  into  beads  in  appropriate  illumination. 
Girdle  fiu^e  strongly  cuneate,  al«  marginal,  scarcely  visible.  Length,  about  7 
to  13  cd.m. 

Marine.— BUnkenberghe,  Antwerp  (Schddt.  H.V. H.)    Common  on  aU  oar  coasts. 

A  A.  Costie  marginal  or  becoming  gradually  fainter. 
a,  COSTiE  VERY  ROBUST  ON  THE  MARGIN  OF  THE  VALVES. 

S.  fastUOSa  Ehr.  (Abh.,  1841,  p.  19;  H.V.H.  AtL,  pL  73,  f.  i8»; 
Type  No.  43a),  plate  13,  fig,  583. 

Valves  broadly  oval ;  costse  very  robust  at  the  maigin,  but  gently  diminish- 
ing in  breadth  as  far  as  the  third  of  the  valve  where  they  leave  a  spac^ 
lanceolate,  bordered  with  elongated  dots,  and  sometimes  they  continue  in  this 
space,  but  in  doing  so  they  become  more  delicate.  Pseudo-raphe  narrow. 
Strise  delicate,  about  19  in  s  c.d.m.  Girdle  face  cuneate,  with  rounded 
margins,  showing  robust  alae,  approximate  to  the  connecting  zone.  Length,  5 
to  12  cd.m. 

Marine.— Washings  of  mussels  (Deby),  Blankenberghe.  Sdieldt.  (H.V.H.).  England  (W.  Sm., 
Comber,  Norman,  Stolt,),  Ireland  (O'Meara),  Scotland  (Amott  m  Baxter  O^  3546,  2764). 
Very  numerous  forms  there  as  well  as  on  all  our  shores. 

var.  lata.  (5.  Jdfa  IV.  Sm.;  H.V.H.  Art.,  pL  73,  f.i?*),  plate  13, 
fig.  5«4. 

Differs  from  the  type-form  by  its  larger  size,  and  by  the  median  con- 
striction of  the  valves. 

With  Uie  preceding.— Scheldt  (H.V.H.),  England  (Comber,  Ralfs.),  Scotland  (William- 
son), France  (Br^b.), 

The  innumerable  forms  of  S.  lata  have  been  raised  by  some  auth<H9  to 
the  rank  of  species.  Gregory  has  further  recorded  intermediate  forms,  which 
connect  S.  fastuosa  with  5.  lata. 

S.  turgida  W.  Sm.  (S. B.D., I,  p.  3i,pl. 9,  f.6o*),  plate  31,68,867. 

Valve  elliptic,  oval,  with  apices  sub-obtuse  or  slightly   acute;  median 
portion  much  inflated ;  costse  robust,  shortened,  about   1*25  in   i  cd.m.; 
pseudo-raphe  much  enlarged,  lanceolate.    Length,  7  to  12  c.d.m. 
Fresh  and  brackish  water.— England  (Norman,  Carrington),  Ireland  (Didde). 
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a  a,  COSTiE  MARGINAL,  OR  VERY  DELICATE  AT  THE  MIDDLE  OF  THE  VALVE 

S.  ovalis  Breb.  (Kutz.  Bac^  p.  6i,  pi.  30,  f.  64;  h.v.h.  Atl,  pi. 
73.  f'  2*  >  Type  No.  425),  plate  I3.  fi«.  5*5 

Valve  oval  elliptic  or  ovate,  with  costse  marginal,  short,  narrow,  5  in  i 
cdm.    Pseudo-raphe  narrow.    Striae  rather  delicate,  iS  in  i  c.d.m.     Girdle 
face  slightly  cuneate,  with  alse  indistinct.    Length,  5. to  8  c.dni. 
FVesh  and  brackish  water.— Brussels  (Del.),  Antwerp.    Found  ever3rwbere. 

var.  Cnimena.  (S.  Crumena  Br^.!\  H.V.H.  Atl,  pi.  73,  f.  i*;  Type 
No.  424),  plate  13,  fig.  586. 

Valve  almost  disciform.     Pseudo-raphe  very  narrow. 


Fresh  and  brackish  water. — Antwerp,  common  in  the  Scheldt.  La  Hulpe,  Brabant 
(Del).  England  (Comber.  Norman,  StoU.),  Scotland  (Amott.  in  Baxter  Coll.  3686), 
Ireland  (O'Meani). 


var.  ovata.  (5.  ovata  Kutt. ;  H.V.H.  Atl,  pi.  73,  f.  5-7*;  Type  No. 
426),  plate  13,  fig,  587. 

Smaller  than  the  typ^form  (4  to  5  cd.m.),  and  quite  ovate.  In  a 
form  from  the  Scheldt  (fig.  587,  two  right-hand  figures),  the  cost^e  are 
prolonged  up  to  the  median  line,  while  becoming  gently  thinner. 

Same  stations. — Rather  common. 

var.  minuta.  {S.  minuia  Brtb.;  H.V.H.  Atl.,  pi.  73,  f.  9-14* ;  Type 
No.  428),  plate  13,  fig.  588. 

Still  smaller  than  the  preceding  variety  (2  to  3  c.d.m.  in  length),  and 
more  elongated,  with  costae  generally  delicately  prolonged  as  far  as  the 
median  line. 

Same  stations. 

var.  salina.  (5.  salina  W.  Sm,  ;  H.V.H.  Atl.,  pi.  73,  f.  15*;  Type 
No.  431),  plate  13,  fig.  589. 

Valves  oval  elliptic  ;  costae  5  or  6  in  i  cdm. 
Brackish  water.— Antwerp,  in  the  Schddt    England  (W.  Sm.). 

var.  angusta.  (S.angusta  Kuts, :  H.V.H.  Atl.,  pi.  73,  f.  12*;  in  Type 
No.  430),  plate  13,  fig.  590. 

Valve  very  narrowly  oval,  hnear,  or  sometimes  panduriform,  with 
rounded  apices.      Length,  3  to  5  c.d.m. 

Fresh  water. —Koekelberg  (Del.),  Ard.  LicR.  (De  Wild.) 

var.  pinnata.  {S.  Pinnaia  W,  Sfft. ;  H.V.H.  Atl., pi.  73,  f.  13*;  Type 
No.  429),  plate  13,  fig.  591. 

Valve  linear,  narrow,  with  apices  cuneate.     Mean  length,  4  to  5  c.d.m. 
Fresh  water.— Laeken  (Del).  England  (W.  Sm.,  Amott  in  Baxter  Coll..  2793). 

All  these  fonfts,  which  are  connected  with  one  another,  cannot  be  specifi- 
cally separated. 
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//•  Valves  twisted  f  raphes  of  the  two  valves  parallel. 

S.  Spiralis  KiitZ.  (Bac.,  pL  3,  f.  64;  Campytoiiscus  spiralis 
W.  Sm,;  S.B.D.,  l,  p.  29,  pL  7,  f.  54;  S.  fieocuosa  Ehr,^  Amer.,  1843.  p. 
136,  pi.  J.  3,  f.  1-20;  S.  torta  Brib. ;  RV.H.  Atl.,  pi.  74,  f.  4-7  •  ;  Type  No. 
434),  plate  13,  fig.  59a. 

Valve  elliptic  lanceolate,  twisted  round  the  longitudinal  axis;  costae 
robust,  2  to  3  in  I  cdm.,  reaching  close  to  the  median  line ;  striae  fine,  but 
well  marked,  about  26  to  28  in  i  cd.m.;  here  and  there  throughout  the 
length  of  the  costse  some  coarse  scattered  puncta.  Frustule  twisted 
into  a  figure  of  8,  with  connecting  zone  rather  broad,  showing  the  ake 
distinctly,  with  raphes  parallel  and  superposed  on  the  two  valves.  Length,  10 
to  13  c.d.m. 

Fresh  water.— Rather  rare :  Dieghem  (Dd.),  Antwerp.    Englaiid  (W.  Sm.,  Kitton  in  Baiter 
<^n-  a507)>  Ireland  (O'Meara),  France  (Br£b.},  etc. 

By  the  side  of  Snrirella  are  placed  the  two  following  genera,  which  have 
not  been  generally  adopted. 

Stenopterobia  De  Br^b.  in  litteris.  Frustules  very  elongated  and 
very  narrow,  sometimes  sigmoid. 

In  this  are  comprised  the  Surirella  Baileyi  Lew.^  S.  intermedia  Lew.^  S, 
delicatissima  Lew,^  and  S.  anceps  Lew.^  which  appears  to  be  a  Synedra  furnished 
with  coarse  marginal  sparse  puncta.  ^ 

These  four  forms  are  American,  and  are  figured  by  Lewis  in  *'  On  ume 
new  and  singular  intermediate  farms  of  DialomacetB^^ 

The  S,  anceps  Brib,  b  found  in  Tjrpe  No.  291,  which  is  said  to  have  come 
from  Comouailles. 

Plagiodiscus  Gran,  and  EuL,  1868.  Valves  reniform  with 
radiant  costae,  includes  two  forms,  Plagiodiscus  nervaius  Grun.^  and  PL 
Martensianus  Grun.  These  are  abnormal  forms  of  a  Surirdia^  closely  allied 
to,  if  not  identical  with,  .SI  Gemma. 


CAMPYLODISCUS. 

GENUS  79.— CAMPYLODISCUS  EHR.,  1841. 
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Fig.  laa. 
Campyloditcus  parvmlus. 


Fig.  121.— Campy lodiuus  Ctypeus. 

Valves  circular,  furnished  with  costs, 
usually  short  Frustules  saddle-shaped,  with 
the  median  lines  of  the  two  valves  thrown 
across  one  another  at  right  angles. 

The  valve  is  perfectly  circular,  but  it 
appears  to  be  irregularly  circular  in  conse- 
quence of  its  curvature.  Endochrome  as  in 
the  Surirella. 


This  genus  was  in  great  confusion,  but  Mr.  J.  Deby  has  set  it  in  order  by 
the  publication  of  his  Prelude  to  a  Monograph,  under  the  title  of   ''  An 
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Analysis  of  the  Diatomaceous  Genus  Campylodiscus,''  London,  1891.  Mr. 
Deby  admits  92  species  into  the  genus,  and  divides  them  into  5  sections,  as 
follows :— (I.),  The  Raphidae;  (lu),  the  Vagae;  (in.),  the  Hyalinie;  (iv.),  the 
Striatae ;  and  (v.),  the  Punctetae.  We  shall  adopt  Mr.  Deby's  sections  and 
analysis. 

Section  I.    Raphida.— Valves  furnished  with  a  narrow  hyaline 
space,  or  longitudinal  line  (Raphe). 


^Araa  limited  internally  by  a  distinct  line,  being  the  termination  of  the  c 

discs  without  a  trapexoidal  inscribed  line  .  0. 

Area  not  limited  by  (   '^P^  reduced  to  a  mathematical  line  .  0. 

a  distinct  line     |   Raphe  enlarged,  distinct.  .0 


C.   HodgSOnii  W.  Sm.  (S.B.D.,  i.,  p.  29,  pi.  6,f.  SS^;  Deby,pL 

1,  f.  7)  plate  3a,  fig.  868. 

Valve  appearing  irregularly  circular,  furnished  with  a  crown  of  radiant 
costae,  short,  confluent  on  the  interior  side  in  a  circular  line ;  costae  3  or  3*5 
in  1  c.d.m.    Median  hyaline  space,  narrow,  lanceolate,  bordered  on  each  side 
by  transverse  rows  of  coarse  beads.     Diameter,  about  18  cd.m. 
Marine.— England  (Hodgson.  Norman,  W.  Sm.),  Ireland  (O'Meara).  France  (Brebitson). 

C.   Ralfsii  W.  Sm.   (S.B.D.,  i.,  p.  30,  pi.  30,  f.  257, ;  Deby,  pL 

2,  f.  iS""),  plate  32,  fig.  869. 

Valve  small,  almost  regularly  circular,  showing  narrow  costae  extending  up 

to  the  raphe,  which  appears  in  the  form  of  a  mathematical  line.    Costae  on 

the  margin  of  the  valve,  4  in  i  cd.m.     Diameter,  4  to  4*8  cd.m. 

Marine.— England   (W.   Sm.,    Kitton).  Ireland   (O'Meara).   CoasU  of  Flranoe  (B^ebision), 
Bahnsie  (Lageiitedt). 

C.  decorus  Br6b.  (Diat.  Cherb.,  f.  2 ;  H.V.H.  AtL,  pi.  75,  t  s^\ 
plate  14,  fig.  596. 

Differs  from  C.  Ralfsii  by  the  rather  broad  median  area  and  by  its  size, 
which  is  larger. 
Marine.— Escant  (H.V.H.),  England.  (Norman). 

forma  minima  ?  (H.V.H.  AtL,  pL  77,  f.  2*),  plate  14,  fig.  597. 
Under  the  name  of  C  parvttlus,    Antwerp  (Scheldt). 
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Section  II.  Vaga, — Area  vaguely  limited  in  consequence  of 
the  absence  of  the  rays. 

Valves  with  very  small  pancta,  forming  short  hoes,  intermpted  by  a  hyaline 
circle .  .  B.  BbhnuAM, 

Valves  with  very  coarse  puncta,  forming  continued  radial  lines  .  B.  OHjpiQa. 

C.  Echeneis  Khr.  {Corania£ckeneisEhr.ylitT,,i%^\\C.cribrosiis 
W.  Sm.,  Deby,  pi.  9,  f.  50 ;  H.V.H.  Atl.,  pi.  76,  f.  i  and  a* ;  Type  No.  437), 
plate  14,  fig.  600. 

Valve  appearing  irregularly  circular,  with  costae  scarcely  noticeable  at 
margin,  replaced  over  the  remainder  of  their  length  by  rows  of  elongated 
coarse  beads,  very  variable  in  number.  Pseudo-raphj  in  the  form  of  a  blank 
space  of  greater  or  less  breadth.    Diameter,  8  to  14  c.d.m. 

Fresh  and  brackish  water. — ^Washings  of  mussels  (Deby),  Antwerp  (Scheldt).  Blankenberghe 
(H.V.H).  Very  rare.  France.  "Bahnsie.  England  (Brightwell.  W.  Sm.,  Comber,  Stolt.,  Norm.), 
Ireland  (O'Meara). 

C.  Clypeus  Ehr.  (Mikr.  pi.  lo,  f.  I.  i  ;  Deby  pi  9.  f-  49;  H.V.H. 
AU.,  pi.  75,  f.  I*,  Type  435),  Plate  14.  fig.  598. 

Valve  very  large,  regularly  circular,  with  cost^e  (1-5  in  i  c.dm.)  occupying 
only  about  the  moiety  of  the  ray,  interrupted  on  the  two  sides  by  a  very 
broad  sulcus  (inflexion  of  the  valve).  Central  portion  of  the  valve  occupied 
by  coarse  puncta  arranged  irregularly,  inteirupted  by  a  rather  broad  pseudo 
raphe  and  circumscribed  by  a  second  broad  depression  of  the  valve.  Inter- 
costal striae,  21  in  i  cdm.,  formed  of  elongated  puncta,  and  accompanied  by 
coarse  puncta  arranged  throughout  the  entire  length  of  the  costse.  Diameter, 
about  20  cdm. 

Brackish  water.— Ostend  (Orunow),  Hevst  (Deby),  Antwerp  (Scheldt).  Blankenberghe  (H.V.H.), 
England  (Wigham,  Okeden),  frequent    Cuzhaven,  Bremershaven. 

Section  III.  Hyalina. — Valve  with  a  lai^e,  smooth,  hyaline 
central  area,  witliout  any  puncta. 


Hyaline  area  limited  by  a  circlet  of  puncta,  narrow  portion 
(stem)  of  rays  often  longer  than  the  broader  portion 
(funnel)  .0.  HteOlOglllin. 

Hyaline  area  not  limited  by  a  circlet  of  puncta.  intercostal- 
smooth    .  .0.  latof . 


Rays  in- 

limdibuli- 

form. 


Rays  not  infundibuliform ;  hyaline  area  elliptic,  with  acute  apices ;  rays 
not  originating  in  a  single  very  coarse  bead .  .0.  aagoltrls. 

C.   Horologium  Williams  (in  Ann.  and  Mag.  of  Nat.  Hist, 
1848,  Deby,  plate  6,  f.  39a*),  plate  3a,  fig.  870. 
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Valve  lai^e,  orbicular,  with  external  maigin  broad,  traversed  by  numerous 
fine  costae,  shortened ;  costae  infundibuliform,  narrow  portion  (stem)  of  funnel 
often  (not  always)  shorter  than  the  broader  portion,  the  latter  showing  rows  of 
fine  beads.  Median  area  smooth,  limited  by  a  row  of  fine  short  lines,  and 
by  the  confluent  apices  of  the  costae.  Diameter,  12  to  i6  cdm. 
Marine.— Coasts  of  England  and  Scotland ;  in  Loch  Fine  (Greg. !). 

C.  latus  Shadb.  (in  T.M.S.,  1854,  ii.,  p.  16,  pi.  I,  f.  13;  Dehy, 
pi.  3»  f.  3o^*)»  plate  33,  fig.  871. 

Differs  from  the  preceding  by  its  smaller  size,  by  the  broader  portion  of 
the  funnel  being  much  longer  than  the  narrow  portion,  and  by  the  absence  of 
an  internal  circlet  of  puncta  and  of  confluent  apices  of  the  costae.     Diameter, 
5  to  7  cd.m. 
Marine. —Coasts  of  Scotland  ((ireville). 

C.  angularis  Greg.  (Diat.  of  Clyde,  p.  30,  pi.  3,  f.  53 ;  Ad.  Schm. 
Atl,  pi.  18,  f.  7* ;  Deby  Campyl,  pi.  3,  f.  22),  plate  35,  fig  909. 

Valve  orbicular,  of  medium  size ;  costae  not  infundibuliform,  very  broad  at 
the  margin,  gently  diminishing,  apparently  genuflexed  (and  appearing  to 
alternate  with  some  shorter  costae),  radiant,  about  5  in  i  cd.m.,  leaving  in  the 
middle  of  the  valve  an  oval,  broad,  acuminate  area.  Diameter  of  valve, 
5  to  9  cd.m. 
Marine.— Coasts  of  Scotland  (Gregory).    Bahusie  (Lagerst). 

Section  IV.    Striata, — Median  area  bearing  distinct  striae. 

Valve  appearing  more  or  less  cordate,  with  median  area  smooth,  limited 
by  short  lines  ;  rays  funnel-shaped,  with  the  widened  portion  very  broad  0.  TbnrtiUl 

Valve  appearing  almost  round,  with  median  portion  sub-quadrangular, 
showing  a  second  row  of  costae,  separated  from  the  first  by  a  sulcus      .  0.  Uooflatu. 

C.  Thuretii  Breb.  (Diat  Cherb.,  pi.  1,  f.  3;  H.V.H.,  pL  77,  f. 
I* ;  Types  Nos.  438  and  439),  plate  14,  fig.  595. 

Valve  appearing  irregularly  circular  or  broadly  ovoid,  with  coarse  robust 
costae,  2  to  3  in  f  c.d.m.,  becoming  abruptly  narrower  near  the  central  portion 
of  the  valve,  which  is  covered  with  delicate  transverse  striae,  about  10  in  i 
cdm.,  interrupted  by  the  pseudo-raphe  on  each  side,  at  a  short  distance  from 
the  latter,  by  a  sulcus  parallel  to  it  General  appearance  of  the  valve  smaller 
to  that  of  SurinUafastuosa.    Diameter,  about  5  cdm. 

Marine.~Rare.    aankenbergfae.     Washings  of  musMit  (Deby),  Qmsu  of  Engfamd  ( W.  Sm., 
Grqgoiy),  Fnuioe  (Bir6b.  Thuret,)^  Bahnsie  (Lagerstedt). 
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C.  biCOStatUS  W.  Sm.  (S.B.D.,  ii.,  p.  88  ;  Deby,  pi.  7,  t  3^ ; 
H.V.H.  AU ,  pi.  75,  f.  2*),  plate  14.  fig.  599- 

Valve  appearing  almost  rounds  with  narrow  costae,  the  intervals  of  which 

are  punctate ;  median  area  subquadrangular  with  rounded  angles,  showing  a 

second  row  of  costae  separated  from  the  first  by  a  smooth  space.     Diameter 

3*5  ^o  S'S  cd-m. 

Marine.— Bbuikenberghe,  Antwerp (Schddt.  H.V.H.),  England  (Roper,  Kitton,  Norman,  etc.). 
Ireland  (O'Meara).  France  (Br^b.). 

In  spite  of  the  opinion  of  our  late  friend  Mr.  Deby,  we  think  that  the  figure 
in  our  Atlas  represents  faithfully  the  C.  bicostatus  of  W.  Sm.  when  viewed  with 
an  objective  of  superior  quality.  The  figure  was  drawn  from  examples  from 
our  T}'pe  No.  436  (coming  from  Africa).  Our  gatherings  from  the  Scheldt 
are  intenr  diate  in  form  between  Professor  Smith's  figure  and  our  own. 

Section  V.  Punctata. — Median  area  punctate  or  punctato-striate. 

Valves  without      (  Rays  from  40  to  60  in  number  .  0.  HUMniliOiii. 

intercostal         < 
apicull  (  Rays  from  90  to  100  in  number  .0.  Norious. 

f  Median  area  angular  at  its  two  apices  and  strongly 
punctate ;  rays  very  numerous,  commencing  with 

intercostal         -;      a  bead 0.  uiilltiis. 

apiculi.  j  ^gjUi^u  f^jp^  dliptic,  with  rounded  apices,  provided 

[      with  fine  puncta  near  the  costas ;  rays  contiguous  0.  limbfttOf . 

C.  HibemicuS  Ehr.  (Mik.,  pi.  isA,  f.  9;  C  ofsfa/us  W.  Sm.; 
H.V.H.  Atl.,  pi.  77,  f.  3*;  Type  No.  440),  plate  14,  fig.  593. 

Valve  appearing  irregularly  circular,  furnished  with  costse  (1*5  to  2  in 
I  cdm.),  very  robust  at  the  margin  but  becoming  gradually  thinner  near  the 
central  portion  of  the  valve,  where  they  leave  a  subquadrangular  punctate 
space ;  striae  fine,  intercostal,  accompanied  by  coarse  dots,  scattered  through- 
out the  length  of  the  costae.  Frustule  very  curved ;  connecting  zone  rather 
broad,  bordered  with  coarse  areolae,  produced  by  the  commencement  of  the 
costae.     Diameter,  about  10  cdm. 

Fresh  water.— Rather  rare  and  not  abundant  :    Louvain  (P.  Gam.)  ;   Antwerp;    England 
(W.  Sm.) ;  Ireland  (O'Meaia). 

var.  Noricus.  {C.  Naricus Ehr.;  H.V.H.  Atl,  pi.  77,  f.  4-^*  ;  Type 
Na  441),  plate  14,  fig.  594. 
Costae  more  approximate  (2  to  3  in  i  cdm.)  than  the  type-form. 
Fresh  water.— Rare.   Rouge-Clottre  (Delogne).    England  (W.  Sm.). 

C.  eximius  Greg.  (Diat  of  Clyde,  p.  31,  pi.  3»  f-  54;  I>«l>y.,  pi. 
10,  f.  6i*),  plate  3%  fig.  87X 
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Valve  suborbicular,  with  margin  showing  narrow   costae,  approximate, 
commencing  with  a  bead  and  about  i6o  in  number  in  a  valve  (about  5  in  i 
c.d.m) ;  median  area  covered  with  a  delicate  network  and  showing  a  narrow 
pseudo-raphe.     Diameter,  7  to  12  cd.m. 
Marine. — Scotland  (Gregory) ;  France! 

C.  limbatUS   Breb.  (Oiat  Cherb.,  p.  12,  f.  i ;  Deby.,  pi.  10,  f.  62*; 
plate  32,  fig.  873. 

Valve  orbicular,  with  a  circlet  of  costs,  very  short,  approximate,  of  almost 
equal  thickness  throughout  their  length,  3  in  i  c.d.m.,  and  showing  in  each 
interval  two  rows  of  fine  puncta ;  median  area  almost  smooth  at  the  central 
portion,  with  margin  showing  3  or  4  rows  of  fine  puncta,  concentric. 
Marine.— Coasts  of  ScotUind  and  of  France,  and  probaby  in  other  portions  of  the  North  Sea. 


Fnistules  free. 


COHORT  IV.— NITZSCHIINE^. 

TRIBE  XVII.— NITZSCHIE^ 

I  Keel  diagonally  opposite  in  the  two  valves 
Keel  of  the  two  valves  placed  on  the  same  side  of 


i  iveei  01  uic  I 
i    the  frustule 

Fnistules  enclosed  in  mucous  sheaths 


GENUS  80.— HANTZSCHIA  GRUNOW,  1877. 


Fig.  123. 
Nan/MscAia  ampkioxys. 


Valves  arcuate,  with  rostrate  apices,  fur- 
nished with  a  keel  having  short  dots,  pro- 
longed into  short  costae,  or  traversing  the 
entire  valve ;  between  the  two  median  dots  is 
found  the  rudiments  of  a  nodule.  Girdle  face 
showing  keels  placed  on  the  same  side  of  the 
frustule. 


HANTZ8CHIA.  S^l 

ANALYSIS   OF   SPECIES. 

'  Carinal  doU  prokxifed  into  oostae,  which  Uaverse  the  entire  valve         .  H.  maxllUk. 

Carinal  doU       ( Carinal  doU  slightly  prolonged  .  H.  Tlrgala. 

slightlr  or  not    < 

prolonged.         (Carinal  dots  not  prolonged  .  H.  anlplllozsri. 


H.  amphioxys  (Ehr.)  Grun.  (Arct  Diat,  p.  103;  NittsMa 

amphhxys.W,  S/n.y  S.B.D.,  i.,  p.  41,  pi.  13,  f.  105;  H.V.H.  Atl.,  pi.  56,  f.  i 
and  2* ;  Type  No.  367),  plate  15,  fig.  483/^. 

Valves  feebly  arcuate,  with  apices  tnore  or  less  prolonged.      Keel  with 
coarse  short  dots,  about  7  in  i  cd.ro.,  the  two  median  distant.    Striae  about 
16  in  I  cdm.     Length  (very  variable),  about  4*5  or  7*5  cd.m. 
Fresh  and  brackish  water— Frequent  England  (Kitton,  W.  Sm.,  Norman).  Ireland  (O'Meara). 

van  major.  (H.V.H.  Atl.,  pi.  56,  f.  3  and  11*),  plate  15,  fig.  484^. 

Much  larger,  about  12  cd.m.,  with  5  to  6  carinal  dots,  and  about  11 
striae  in  i  cd.m. 

var.  intermedia.  (H.V.H.  Atl.,  pi.  56,  f.  4*),  plate  15,  fig.  485^. 

Mean  length,  about  8  cd.m.,  with  4  carinal  dots,  and  about  11    striae 
in  I  cd.m. 

var.  vivax.  (NitzscM^i  vivax  Hantzsch  non    \V.  Sm. ;  H.V.H.  Atl, 
pi.  56,  f.  s  and  6*;  Type  No.  368),  plate  15,  fig.  486^. 

Valve  slender,  longly  rostrate ;  about  5  carinal  dots  and  13  striae  in   i 
c.d.m.     Length,  10  cdm. 
Brackish  water.— England  (Kitton). 

var.  elongata.  (H.V.H.  Atl,  pi  56,  f.  7  and  8*),  plate  15,  fig.  487^. 

Length,  up  to  22  cd.m. ;  strongly  rostrate  and  genuflexed ;    7  or  8 
carinal  dots,  and  17  striae  in  i  cdm. 


H.  virgata  (Roper)  Grun.  f  (Arct  D.,  p.  104;  h.v.h.  Atl., 

pi  56,  f.  12  and  13*;  Type  No.  370),  plate  15,  fig.  488^. 

Valve  robust,  arcuate,  with  apices  strongly  rostrate,  rostrum  obtuse  i 
Keel  with  4  or  5  dots  in  r  c.d.m.,  dots  prolonged  into  short  costae  on  the 
valve.    Striae,  9  to  11  in  i  cd.m.    Length,  about  13  cdm. 

Marine. r-BIankenbcrghe   (H.V.H.).  u-nshings  of  mussels  (Ddnr.),   France  (Breb.),   England 
(Roper,  Kitton,  Comber,  Stolt,  Norman),  Ireland  (O'Meara). 


3^2 


HltZSCHlA. 


H.  marina  (Donkin)  Grun !  (Arct  D.,  p.  105.    Epithemia 

marifia  Donkin ;  H.V.H.  AtL,  pi.  56,  f.  14  and  15* ;  Type  No.  369),  plate 
15,  fig.  489^. 

Valve  arcuate,  with  rostrate  apices.  Keel  with  6  dots  in  i  cdm.,  prolonged 
into  delicate  costae,  which  traverse  the  entire  valve,  and  between  each  of  which 
are  found  two  rows  of  fine  alternating  puncta.  Girdle  face  linear,  showing  two 
keels  inflected  towards  the  connecting  zone.     Length,  about  6  to  10  cdm. 

Marine.—Ostend,  Blankenbergfae  (H.V.H),  England  (Donkin,  Comber,  Kitton),  Fhuioe  (Brtb), 
Ireland  (O'Meara). 


GENUS    81.— NITZSCHIA    (HASSALL,    1845;   W.    SMITH) 
GRUNOW  Ch.  em.,  1880. 


H^ 


Valves  furnished  with  a  keel,  with  carinal 
dots  either  short,  or  prolonged  into  short 
costae,  rarely  traversing  the  entire  valve.  Keels 
of  the  two  valves  diagonally  opposite.  Frus- 
tules  free,  rarely  enclosed  in  tubes  or  united 
into  a  stratum. 

Endochrome  consisting  of  a  single  lamina, 
interrupted  partially  or  entirely  at  the  median 
portion  of  the  frustule. 

In  the  classification  of  this  genus  I  shall  follow 
the  excellent  monograph  published  by  Mr.  Grunow 
in  the  Arctische  Diatomeen,  and  I  have  also 
borrowed  from  him  a  few  of  hb  descriptions. 


err* 


Fig.  224. 
NitMschia  spectMlis. 
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Table  of  Groups. 


f  Strioe  in  quincunx ;  vmlve  brood,  constricted  at  the  median  portion 

r 


^V 


Valve 
showing 
undula- 
tions or 
hollows. 


Valve  linear,  longly  lanceolate  or  longly  elliptic ;  striae  very  distinct 
Valve  very  broadly  lanceolate ;  transverse  striae  very  fine  and  indistinct 


TkTUIOBtfU. 


Valve 

not 

undulated. 


Valves  showing  costae  f 
more  or  less  I 

dimidiate    or  carinal 
dots  prolonged  into 
deUcate  costae. 


arinal  i     ^ . 


Costse  dimidiate,  robust 

/Frustules  straight 
Costae  J 

delicate.  ]  Frustules  spathulate  or   somewhat   sig- 
V,    moid         .  .  .  . 


1. 
5. 

9.  OmnowlA. 
la  BoalATti. 

11. 


|-8 


TT    t          (  Keel  almost  central;  girdle  face  with  apices  not 
straight,    not  »"«>"*^ !«• 


inflected  at 

the  median 

portion. 


Keel  eccentric ;  girdle  face  with  apices  very  slightly 


attenuate 

.  Keel  eccentric,  inflected  at  the  median  portion    . 
Valves  arcuate  ..... 

Keel  accompanied  by  two  longitudinal  parallel  lines 


i 

I 


Girdle 
face  not 

con- 
stricted 

in  the 
median 
portion. 


t 
i 

I 
1 


Valve  very  loogly  rostrate  and  with  a  very  eccentric  keel 
♦  The 


17.  Ilcmalft. 

18. 

19.  Ip 

14.  IpftthiilalM. 


Ked  eccentric ;  girdle  &oe  not  brood  .    6.  DillliM. 

Keel  slightly  eccentric ;  girdle  face  very  broad    7 
"  Carinal  dots  somewhat  prolonged 


18.  YlTSOM. 


'  Valves  showing  a  longitudinal  sulcus  in 
which  the  striae  are  absent  or  feebly  marked  8. 


t 

1 
I 


Keel  quite  eccentric 


.  ai. 


1^ 

a 
E 
8 

c 

1 


Keel  almost  central;  striae 
very  distinct ;  frustules  uni- 
ted into  a  stratum  ,  19. 


Ked  some- 
what 
eccentric ; 
frustules    . 
not  united 
into 
strata. 


Valves  linear, 
lftrg;e;  8tri» 
distinct  .  90. 

Valves  lanceo- 
late,  very 
small ;  'striae 
indistinct       .  16. 
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figurn  oomspond  with  those  of  the  groups  in  H.V.H.  Atlas;  the  missing  numbers  (4.  Pteudo-Tkybliondla 
and  a.  Epithemioide«)  are  those  of  groups  which  are  not  represented  in  Bdgium  or  England. 


3^4  TRYBLIONELLA. 

Group  I.— TRYBLIONELLA  (W.  SMITH  PARTIM)  GrUNOW. 


Fig.  125. 

NitMSckia  punctata 
(TrybHomlia). 


Keel  very  eccentric,  with  dots  almost 
always  indistinct,  generally  equal  in  number 
to  those  of  the  striae.  Valves  generally  sulcate, 
undulate. 

I  unite  with  this  group,  group  4  {Psrwio- 
Trybiwnelia\  which  is  only  distinguished  from  it 
hecause  the  carinal  dots  are  well  marked. 


ANALYSIS  OF  SPECIES. 


(  Valve  showing  striae  formed  of  coarse  puncta  .  ] 

'  Valves  with  striae  very  fine  at  the  centre  of  the  valve  ;  striae 

terminating  at  the  margins  in  a  double  row  of  puncta .  V.  BATloiiIarlM. 


Valves  not 

with 

coarse 

puncta. 


Striae 

not 

as  above. 


'  Striae  traversing  the  entire  linear  valve 


v.  aacutate. 


Valves  with  robust  striae  ;  sul- 
cus not  hyaline  .  V.  ftytilionrtto 

Valve  very  small ;  striae  very 
delicate ;  sulcus  hyaline        .  V.  dtliUit. 


N.  navicularis  (Breb.)  Qrun. !  (Arct  Diat,  p.  67 ;  h.v.h- 

Atl.,  pi.  57,  f.  I* ;  Type  No.  371),  plate  15,  fig.  490. 

Valves  elliptic-lanceolate,  with  striae  (7  in  i  cdm.),  fine  at  the  central 
portion  of  the  valve,  terminating  towards  the  margins  on  each  side  in  a  double 
row  of  puncta.     Length,  about  3*5  cd.m. 

Marine.— Ostend  (Deby.) ;  Scheldt  at  Antwerp  (H.V.H.) ;  England  (Norm.,  W.  Sm.,  Comber, 
Dickie);  France  (Br6b.). 


N.  punctata  (Sm.)  Grun.  !  (Arct  Diat,  p.  68;  H.V.H.  Atl.,  pi. 
57,  f.  2* ;  Type  No.  372),  plate  15,  fig.  491. 

Valve  elliptic-lanceolate,  with  apices  somewhat  rostrate ;  stria  7  to  9  in 

I    c.d.m.,  formed  of  coarse  puncta.     Length  of   valve,  2*5   to  3*5   cd.m. 

Breadth,  i  to  3  c.d.m. 

Brackish  water.— Ostend  (Deby);  Antwerp;   England  (W.  Sni.,  Stolt.,  Comber);   Fraooe ; 
Holland ;  Denmark. 
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var.  elongata  Grun.  (H.V.H.  AtL,  pi.  57,  f.  3*),  plate  15,  fig.  492. 

Valves  linear,  with  cuneate  apices ;  striae  5  or  6  in  i  c.d.m.    Length  of 
valves,  6  to  II  cdm.    Breadth,  2  to  2*5  cd.m. 
Marine.— Mixed  with  the  type-form.— Ostend  (Debj.). 


N.  Tryblionella  HantZSCh    {JVybliomlla  Hantzsckiana  Grun, ; 
H.V.H.  Atl,  pi.  57,  f.  9,  lo  and  15* ;  Type  No.  375),  plate  15,  fig.  493. 

Valve  elliptic-lanceolate,  with  subacute  apices,  showing  a  broad  con- 
spicuous sulcus ;  striae  robust,  5  to  7  in  i  cd.m.,  between  which  appear  striae, 
fine,  delicately  punctate.     Length,  8  to  11  c.d.m.     Breadth,  2  to  3  cd.m. 
FVesh  and  brackish  water.— Not  yet  found  in  Belgium.    England  (Stolt. ).    Ireland  (O'Meara). 

var.  Levidensis.  {T,  Lcindensis  fV.  Sm.  ;  H.V.H.  Atl.,  pi.  57,  f.  15 ; 
Type  No,  375),  plate  15,  fig.  494- 

Valves  linear-lanceolate,  with  cuneate  apices,  median  portion  sometimes 
somewhat  attenuate ;  transverse  striae  robust,  7  to  1 1  in  i  c.d.m. 
length,  2  to  s  cd.m.    Breadth,  i  to  1*5  c.d.m. 

Brackish  water.— Antwerp  ;  sometimes  fresh  water.— Brussels  Botanical  Gardens 
(Delogne);  England;  Ireland  (O'Meara). 

var.  calida.  {N.  calida  Grun.  Arct  D.,  p.  75 ;  H.V.H.  Atl.,  pi. 
59,  f.  4  and  5*)  plate  15,  fig.  495. 

Valve  linear,  constricted  at  the  median  portion,  with  apices  somewhat 
rostrate;  sulcus  scarcely  visible ;  striae  17  to  19  in  i  c.d.m.  Keel  with 
points  rather  distinct.    Length,  3*5  to  4*5  cd.m. 

Fresh  water  (warm).— Brusseb  Botanical  Gardens  (Delogne). 

var.  littoralis  Grun.  {N.  littoralis  Grun, ;  H.V.H.  Atl.,  pi.  59, 
f.  1-3* ;  in  Type  No.  190),  plate  15,  fig.  496. 

Distinguished  from  the  type-form  by  the  well  marked  carinal  dots,  and 
by  the  compact  striation  of  the  valve. 
FVesh  or  brackish  water. — ^Antwerp  (Park  lake). 


N.  debilis  (Amott)  Grun. !  (Arct.  Diat,  p.  68 ;  H.V.H.  Atl.,  pi. 

57,  f.  19-21* ;  in  Type  No.  146),  plate  15,  fig.  497. 

Valve  lanceolate  elliptic,  with  subrostrate  apices;  striae  very  feeble,  12 

to  14  in  I  cd.m.,  interrupted  in  the  middle  of  the  valve.     Length,  2  to  2*5 

cdm.    Breadth,  about  i  adm. 

Fresh   water.— Frahan,   Groenendael  (Del.).  Maryhill  Bridge,  near  Glasgow,  Scotknd  (W. 
Am.,  No.  847  1). 

N,  angustata  (W,  Sm.)  Grun.  (Arct  Diat.,  p.  70;  h.v.h. 

Atl,  pi.  57,  f.  22-24*;  in  Type  No,  475)  Plat«  ^S*  ^fr  498. 
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Valve  narrowly  linear,  with  apices  produced ;  striae  robust,  not  interrupted, 

13  in  I  cdm.     I^ength,  about  8  to  9  c.d.m. ;  breadth,  about  i  c.d.ai. 

Fresh  And  brackish  water.— .\ntwerp.    England  ( W.  Sm. ).    Scotland  (Baxter  CoU. ,  Nos.  2733, 
9837).    Ireland  (O'Meara). 

var,  curta.  (H.V.H.  Atl.,  pi  57,  f.  25*;  Type  No.  376),  plate  15, 
fiS-  499- 
Valves  much  shorter,  with  kpices  somewhat  rostrate. 
Fresh  water.— Brussels  (Delogne).    England,  Franpe,  Denmark,  Sweden. 

Group  2.— Panduriformes. 

Valves  broad,  constricted  at  the  median  portion,  showing  a  more 
or  less  pronounced  sulcus.  Keel  approximate  to  one  of  the  margins, 
with  dots  either  very  distinct  or  apparently  absent.    Striae  decussate 

ANALYSIS   OF  SPECIES. 

^Sulcus  very  deep,  carinal  dots  very  distinct V.  paBdniiflmiili. 

(Sulcus  indistinct,  carinal  dots  not  distinct  .       .       .       .    tL  oonitclota. 


N.  panduriformis  Grun.  f  (Diat.  Clyde,  pL  6,  f.  102 ;  H.V.H. 

Atl.,  pL  58,  f.  1-4*;  Type  Na  377  formaX  plate  15,  fig.  500. 

Valve  broadly  elliptic,  with  apices  subrostrate,  cuneate ;  sulcus  strongly 
marked,  and  bordered  with  a  hyaline  line  or  irregularly  punctate;  striae 
decussate,  14  to  19  in  i  cd.m.  Carinal  dots  well  marked^  about  6  in 
I  cdm.  Length,  8  to  12  c.d.m.  Breadth,  about  2  cd.m.  at  the  median 
constriction 
Marine.— Not  yet  found  in  Belgium.    England  (Greg. ,  Stolt ).  Bahnsie  (Lagers). 

N.  constricta  (Greg.)  Grun.  f  Arct.   Diat,  p.  7c;   H.V.H. 
AtL,  pi  58,  f.  8*),  plate  15,  fig.  501. 

Differs  from  the  preceding  species  by   its    coarser  puncta,  its    more 
pronounced  sulcus,  and  by  the  dots  of  tho  keel  which  arc  not  distinct 
Length,  about  5  cdm. 
Marine.— Scheldt.    England. 

forma  parva.  (H.V.H.  Atl.,  pL  58,  f.  8*),  plate  15,  fig.  502. 

Very  small,  only  attaining  a  length  of  about  1*5  cdm.   Strise,  i6  or  tj 
in  I  cd.m«  *" 
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Group.  3. — APICULATyE. 

Valves  longly  linear  or  somewhat  attenuate  at  the  median  portion, 
showing  a  sulcus  on  which  the  striae  are  absent,  or  are  less  marked 
than  on  the  remainder  of  the  valve.  Keel  very  approximate  to  one 
of  the  margins. 

ANALYSIS   OF   SPECIES. 

Keel  with  very      JValve  very  large;  tukusbrond M.  pUaUL 

disUDct  dots.         ( Valve  narrowly  linear ;  tolcus  narrow  .    M.  HimgavlML 

Kedwithindiitincl/^''^*^''**^'^™***  ^^^"**^  •    '• 

^  ^^  (Sulcus  very  narrow ;  valve  smaU,  very  narrow  .       .    M. 

N.  plana,  W.  Sm.  (S.B.D.,  i.,  p.  42,  pi.  15,  f.  114 ;  ?.v.H.  Atl, 
pi.  58,  f.  10,  II*;  Type  No.  378),  plate  15,  fig.  503. 

Valve  longly  linear,  attenuate  at  the  median  portion,  with  cuneate  apices, 

broad  well-marked  sulcus,  generally  attenuate  at  the  median  portion,  somewhat 

more  distant  from  the  carinal  margin  than  the  other  margin ;  strise  fine,  about 

18  in  I  cdm.,  constantly  replaced  in  the  sulcus  by  very  irregular  puncta. 

Carinal  dots  very  distinct,  square  or  elongated,  3*5  to  6  in  i  cdm.    Length, 

attaining  to  17  cd.m. 

Brackish  water.— Not  yet  found  in  Belgium.    England  (W,  Sm.  1  Comber,  Norman,  Slolt). 
Ireland  (CMeara). 

N.  Hungarica  Grun.  f  (Arct  Diat,  p.  73 ;  H.V.H.  Atl.,  pL  58, 
f.  19-22*;  Type  No.  380),  plate  15,  fig,  504. 

Valve  narrowly  linear;  generally  feebly  constricted  in  the  middle;  apices 

cuneate,  rostrate ;  sulcus  narrow,  very  distinct ;  strise  fine,  16  to  18  in  i  cdm., 

very  delicate  in  the  sulcus;  carinal  dots  very  distinct,  9  or  10  in  i  cdm. 

Length,  5  to  11  c.d.m. 

Brackish,  sometimes  fresh  watcr.-^Antwerp,   Scfaaerbeeck  (Delogne).      Ireland  (O'Meara). 
England  (H.V.H.  1>pes.  Nos.  7.  i74. 186,  234,  389,  43i»47x). 

N.  apiculata  (Greg.),  Grun.  f  (Arct  Diat, p.  73;  h.v.h.  Ail, 

pL  58,  f.  a6  and  ay*;  in  Types  Nos.  7,  la,  44,  etc),  plate  15,  fig.  505. 

Differs  from  the  preceding  species  by  its  valves  being  generally  smaller 
and  narrower,  and  by  the  carinal  dots  being  absent  or  indistinct  Striae  about 
16  or  17  in  I  cdm.    Length,  a*s  to  5  c.d.m.    Breadth  of  valves,  less  than 

I  cdm. 
Braddsh  water.— Antwerp.    England.    Scotland.   Finmark.    Ireland  (O'Meara). 
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N.  acuminata  (W.  Sm.)  Griin.  1  (Arct  Diat,  p.  73 ;  H.V.H. 

Atl.,  pi.  58,  f.  16  and  17* ;  Type  Na  379),  plate  15,  fig.  506. 

Valve  broadly  linear,  sometimes  constricted  in  the  median  portion,  with 
a  very  broad  and  conspicuous  sulcus.    Stri»  very  strong,  about  ia*5  to  13  in 
I  cdm.,  very  feeble  or  absent  in  the  sulcus.     Keel  wTthout  dots.    Length, 
7  to  8*5  cdm. 
Braddsb  water.— Not  y«t  fband  in  Bdgitmi.    England  (W.  Sm.).  Ireland  (O'Meara.  W.Sm.). 

Group  S^— CiRCUMSUTyE. 

Valves  with  sulcus  more  or  less  narrow,  sometimes  invisible,  keel 
very  eccentric,  with  conspicuous  dots.  Valves  finely  striate  and 
showing  in  addition  some  irregular  puncta.  These  two  kinds  of 
puncta  belong  to  different  layers  of  the  valve. 

ANALYSIS  OF  SPECIES. 

Valve  dliptic,  very  large ;   strias  fine,  undulated ;   carinal  dou  ytrj  coane, 
quadrangular    .  .  K, 


N.    circumsuta    (Bailey)    Grun. !    {Sunreiia  drcumsuta 

Baiiey;  H.V.H.  Atl,  pi.  59,  f.  8* ;  Type  No.  381),  plate  15,  fig.  507. 

Valve  elliptic,  very  large,  with  sub-acute  ibices ;  strise  very  fine,  undulated^ 
about  26  in  i  c.d.m.  Carinal  dots  very  coarse,  quadrangular,  3  to  5  in 
I  cdm. ;  the  median  somewhat  distant  and  showing  between  them  a  vestige 
of  a  nodule.     Length,  up  to  21  cd.m. ;  breadth,  up  to  6*5  cd.m. 

Brackish  water.—Very  rare :  Antwerp  (P.  Gaut)     Maritime  Scheldt  (H.V.H.).    Flessingoe 
(Holland)  (H.V.H.,  Deby.).    England  (W.  Sm.). 

Group  6.— DUBliE. 

Valves  analogous  to  those  of  Tryblionella  but  without  a  sulcus. 
Keel  eccentric    Girdle  face  attenuate  at  the  median  portion. 

ANALYSIS  OF  SPECIES. 

'  Carina]  dots  elongated  on  the  valve ;  valve  rather  broad  .  .  K.  datola. 

•       Carinal  douround;    |Stri«  fine,  valvet  small,  distinctly  rortrate  .  M. 

[         ^^  narrow.         \striaB  very  fine,  valve  of  medium  si«,  sub-rostrate  .  K. 
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N.  dubia  W.  Sm.  f  (S.B.D.,L,p.4i,pL  i3,£  ua;  RV.H.  AtL, 
pL  59,  f.  9-"*;  Type  No.  382),  plate  15,  fig.  508. 

Valves  linear,  somewhat  constricted  at  the  median  portion,  with  sub- 
rostrate  apices;  striae  fine,  a i  to  24  in  i  cd.m. ;  keel  with  9  or  10  dots  in 
I  cd.m.,  slightly  prolonged  on  the  valve.     Length,  about  9  to  16  cdnL 

Fresh  water.— Antwerp.    Schaerbeeck  (Ddogne).    England  (W.  Sm. !). 

N.  thermalis  (Kiitz.)  Grun. !  (Arct.  Diat,  p.  78 ;  H.V.H.  Atl, 

pL  59,  f.  20 ;  in  Type  No.  74  var.  HUoralis),  plate  15,  fig.  509. 

£>iffers  from  the  preceding  species  by  its  narrower  valves  and  round  carinal 
dots,  the  two  median  of  which  are  somewhat  distant.  Strise  fine,  about  28 
in  1  cd.m. ;  carinal  dots  about  7  or  8  in  i  c.d.m.  Length,  about  8  to 
10  c.d.m  ;  breadth,  about  i  cd.m. 

Fre$h  water.— Ard.  Lieg.  (De  Wild.).    Ireland  (O'Meara). 

var.  intermedia  Grun.  (H.V.H.  AtL,  pL  59,  f.  15-19*),  plate  15, 
fig.  510. 

Valves  small  (5  to  6  cd.m.)  and  narrow  (somewhat  more  than  *5 
cdm.,  with  small  carinal  dots  (9  in  i  cdm.),  the  two  median  of 
which  are  slightly  distant ;  stride  very  fine,  about  32  in  i  cd.m. 

Fresh  water.— Ard.  Lieg  (De  Wild.). 

var.  littoralis  Grun.  (H.V.H.  Atl.,  pi.  59.  f.  21).    England. 

N.  commutata  Grun.  (Arct.  Diat,  p.  79;  H.V.H.  Atl,  pL  59, 
f.  13  and  14*),  plate  15,  fig.  511. 

Valve    longly  linear,  constricted  at  the    median  portion,  with  apices 
distinctly  rostrate,  rostrum   obtuse.     Carinal  dots  round,  the  two  median 
distant.    Striae  fine,  21  to  24  in  1  cd.m.    Carinal  dots  9  or  10  in  i  cd.m. 
Length,  5  to  7  cd.m.     Breadth,  i'2S  to  175  cdm. 
Brackish  water.— Not  yet  found  in  Belgium.    England  (W.  Sm.) 

Group  7.— BlLOBATA 

Differs  from  the  preceding  group  by  the  more  central  position 
of  the  keel. 

N.  bilobata  W.  Sm.  (S.B.D.,  i.,  p.  42,  pi.  15,  f.  113;  h.v.h. 
Atl.,  pi.  60,  f.  T*),  plate  15,  fig.  5x2. 

Valve  linear,  lanceolate,  constricted  at  the  median  portion,  with  apices 
abruptly  attenuate,  rostrate,  acute.    Keel  almost  central,  with  carinal  dots 
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transversely  elongated.    Strbe  fine,  about  17*5  to  19  in  i  cdm.    Carinal 

dots  about  6*5  to  7  in  i  cdm.    Girdle  &ce  veiy  broad,  constricted  at  the 

median  portion,  with  connecting  zone  finely  plicate.    Length,  8  to  15  cdm. 

Marine.— Not  jet  foond  in  Belgium,  but  found  in  England  (W.  Sm.,  Comber,  Norman,  StolL). 
Ireland  (O'Meara),  and  throughout  most  of  Europe. 

van  minor  Grun.  (H.V.H.  AU.,  pL  60,  f.  a  and  3%  plate  15, 
fig.  513. 

Small  (5  to  7  c.d.ip.  in  length)  with  very  fine  strise  (23  to  27  in  i 
cd.m. 

Marine. 

Group  9.— GRUNOWIA. 

Keel   very  eccentric,  with    dots   elongated   into   costs,   which 
generally  occupy  a  moiety  of  the  valve. 

ANALYSIS  OF  SPECIES. 

I  Valves  jiarrowly  lanceolate,  with  maripns  not  sinuoua ;  costao  diminishing 

I        my  gently  in  breadth  .  V.  DflnttoaUL 

I  Valve  with  mar^ns  sinuous  or  stron^y  inflated  at  the  median  portion  ; 

\       oostflB  stopping  abruptly  in  the  middle  of  the  valve  .  K.  iliwata 


N.  Denticula  Grun. !  (Arct  Diat,  p.  82 ;  H.V.H  Atl^  pL  60, 
f.  10* ;  Type  No.  384),  plate  15,  fig.  5x4. 

Valves  narrowly  lanceolate^  with  apices  acute  or  subacute,  not  rostrate, 
fumbhed  with  costs  which  most  frequently  traverse  the  entire  valve,  whUe 
diminishing  very  gently  in  breadth ;  striae  fine,  15  to  18  in  i  cdm.,  distinctly 
punctate ;  costae  6  to  8  in  i  cdm.    Length,  1*5  to  4*5  cdm. 
F^reih  water.— Throughout  Europe. 

var.  Delognei  Grun.  I  (H.V.H.  Atl.,  pL  60,  f.  9*),  plate  15, 
fi«.  5x5. 

Costae  not  reaching^  at  most^  farther  than  to  a  moiety  of  the  valve ; 
striae  very  delicate,  24  or  25  in  i  cd.m.    Length,  i  to  2  cdm. 

Frerii  water.— Bnuads  Botanical  Qardena  (Ddogne). 

N.  sinuata  (W.  Sm.)  Grun.  f  (Arct  Diat,  p.  82 ;  av.H.  AtL, 

pL  60,  f.  II* ;  Type  No.  385),  plate  15,  fig.  516. 

Valve  lanceolate,  with  margins  triundulate,  median  portion  inflated,  apices 
rostrate-capitate ;  costae  5  or  6  in  i  cdm.,  only  occupying  a  mdety  of  the 


NITZSCHIA.  391 

valvey  and  equally  robust  throughout  their  length ;  striae  about  18  in  i  cdm., 

distinctly  punctate.    Length,  about  4  cdm. 

FVesh  water.— FWhaii  (Delogne);   England,  Franoe,    Germany,   etc;    Scotland  (GreviUe, 
Hennedy). 

var.  Tabellaria  Grun.  I  (Arct  Diat,  p.  82 ;  H.V.H.  Atl,  pi.  60, 
f.  12  and  13*;  Type  No.  386),  plate  15,  fig.  517. 

Valve  very  inflated  in  the  median  portion,  with  apices  longly  diminuate 
rostrate;  costse  6*5  to  7*5  in  i  cdm.;  striae  21  or  22  in  1  cd.m., 
delicately  punctate. 

F^rah  water.— Brussels  (Ddogne). 

Group   10.— SCALARES. 

Distinguished  from  the  preceding  groups  by  the  keel  being  more 
acute  and  less  eccentric 

N.  scalaiis  W.  Sm.  (S.B.D.,  L,  p.  39,  pi.  14,  f.  115 ;  h.v.h.  Ati., 

pL  60,  £  14-1S* ;  Type  No.  387),  plate  3a,  fig.  874. 

Valve  broadly  linear,  with  conical  apices,  costse  of  unequal  length,  3  to  5 
in  I  cd.m.;  transverse  striae  narrowly  punctate,  9  to  11  in  i  cd.m.  Frustule 
in  transverse  section  quadrate  or  in  form  of  an  oblong  square.  Length,  up  to 
48  cdm.    Breadth  of  valves,  2  to  2*5  cd.m. 

Brackish  water.— England  (W.  Sm.,  Norman,  Stolt),  Franoe  (De  Brdb.),  Denmark (Heiberg). 
Group  II.— INSIGNES. 

Similar  to  the  forms  of  the  preceding  group,  but  with  a  keel  still 
more  eccentric  and  frustules  sometimes  somewhat  sigmoid. 


N.  insignis  Greg.  (T.m.s.,  1857,  v.,  p.  80,  pi.  i,  £  46 ;  h.v.h. 

AtL,  pL  61,  figs,  various*),  plate  3a,  fig.  875. 

Valves  linear,  lanceolate,  with  apices  subcorneal,  produced,  keel  almost 
central,  broieid,  straight  or  gently  curved.     Costse  rather  long,  4  or  5  in  i 
cd.m.    Striae,  10  or  1 1  in  i  c.d.m.,  strongly  punctate.     Frustules  straight, 
linear.    Length,  up  to  40  cdm. 
Marine.— Coasts  of  England  (Norman),  and  Scotland  (Gregory). 

var.  Smithii.  (JV.  spectahiits  W.  Sm.;  H.V.H.  AtL,  pi.  61,  f.  4*), 
plate  3a,  fig.  876. 

Distinguished  from  the  type-form  by  being  slightly  sigmoid;  costse 
short,  2  or  3  in  I  cd.m.    Stnse  13  or  14  in  i  cdm. 
Brackish  water.— Eni^and  (Norman),  France  (De  Brtb). 
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Group  12.— Bacillaria. 

Keel  central  or  almost  central,  with  dots  not  elongated.  Fnistules 
straight    Striation  conspicuous. 

ANALYSIS  OF  SPECIES. 
Ked  almost  central,  fhistutet  united  in  a  stratum.  K.  paimdon. 

N.  paradoxa  (Qmel.)  Qrun.  !  (BacUlaria  paradaxa  Gmd.\ 
H.V.H.  AtL,  pi  6i,  f.  6* ;  Type  No.  388),  plate  15,  fig.  518. 

Valves  narrowly  lanceolate,  with  apices  feebly  rostrate.  Keel  almost 
central,  with  6  to  8  coarse  round  dots  in  i  cd.m.  Striae  ao*5  to  22*5  in 
I  c.d.in.  Frustules  united  in  a  stratum,  displaced  by  a  sliding  movement  of 
one  frustule  over  another.     Length,  about  6  cd.m. 

Brackish  water. — Blankenberf^e,  Ostend,  Antwerp.    England.  Ireland,  and  almost  everywhere. 
Sometimes  found  in  WHtcr  containing  only  a  trace  or  salt.     Canal  at  Louvain  (P.  Gaut.). 

var.  major.  (H.V.H.  All,  pi.  61,  f.  7*),  plate  16,  fig.  519. 

Group  13.— ViVACLS. 

Valves  semi-lanceolate,  with  margins  showing  elongated  carinal 
dots.  X'alves  similar  to  those  of  HantxschiHf  but  not  showing  (like 
those  of  the  species  of  that  genus)  a  vestige  of  a  central  nodule. 

ANALYSIS  OF  SPECIES. 

Valve  semi-lanceolate,  strongly  arcuate,  very  small,  with  rostrate  apices ; 

striae  very  ddicate   .  .V.  YttttlUUL 

Valve  semi-lanceolate   dliptic.  large,  with  rostrate  apices ;  striae  rather  ^ 

robust  .  W.  ^tflK. 

N.  vivax  W.  Sm.!  (S.B.D.,  L,  p.  41,  pi.  3i>  f-  267;  h.v.h. 

Atl.,  pi.  62,  f  1-2* ;  in  Type  No.  389),  plate  33,  fig.  877. 

Valve  semi-lanceolate,  elliptic,  with  ventral  margin  straight,  dorsal  maigin 
arcuate,  apices  produced  rostrate.    Carinal  dots  somewhat  elongated,  6  in  i 
c.d.m. ;  striae  12  in  i  cd.m.,  finely  punctate.    Frustules  linear.    Length,  10 
to  16  cd.m.    Breadth  of  valves,  1*3  cdm. 
Marine— England  (W.  Sm..  Comber,  Nprman),  Ireland  (CMcara). 
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N.  Petitiana  Grun.  (h.v.h.  Ati,  pi.  62,  f.  6»),  plate  16, 
fig.  sao 

Valve  small,  with  ventral  maigin  straight,  dorsal  margin  very  gently  and 
rq;ularly  attenuate  up  to  the  apices,  which  are  rostrate.    Carinal  dots  8  or  9 
in  I  c.dm.,  scarcely  prolonged    Striae  delicate,  about  27  to  30  in  i  c.dm. 
Braddsh  water.— Not  jret  found  in  Belgium. 

Group   14.— SPATHULATiR 

Analogous  to  Bacillaria  from  which  it  is  differentiated  by  the  very 
delicate  striation  of  the  valves  and  by  two  auxiliary  lines  parallel  to 
the  keel. 

ANALYSIS  OF  SPECIES. 
Girdle  face  showing  the  apices  of  the  keel  enlarged  and  elevated  .  V.  ipattmltta. 

r  Valve  with  apices  longly  rostrate  .V.  onnovia. 

V-...1 1^*  i    Valves    f  Carinal  dots,  1*5  to  3  in  z  c.d.m. ;  apices  some- 

I       not       I  Carinal  dots.  3 '5  to  5  in  i  &d.m. ;  apices  not 

i^  rostrate,  i,        produced  .V.  aaffolarls. 

N.  angularis  W.  Sm.  f  (S.B.D.,  L,  p.  40,  pL  13,  f.  117 ;  h.v.h. 
Atl.,  pL  62,  f.  11-14*),  plate  16,  fig.  521. 

Valve    narrowly  lanceolate,  very  gently  attenuate  up  to  the  subobtuse 

apices.    Valve  with  keel  central,  3*5  to  5  marginal  dots  in  i  c.dm. ;  auxiliary 

lines  clearly  visible;  transverse  strix  delicate,  31  or  more  in  i  cdm.,  formed 

of  puncta  which  equally  produce  longitudinal  and  oblique  strie.    Girdle  face 

broadly  linear,  somewhat  inflated  at  the  median  portion,  with  connecting  zone 

plicate.    Length,  6  to  20  c.dm. ;  breadth  of  valves,  about  i  to  1*5  c.dm. 

Marine.— Washings  of  Mussels  (Debjr).     England  (W.  Sm.  I  Comber,  Norman),  Ireland 
(aMeara),  Scotland  (Baxter  CoU.,  No.  2765). 

var.  affinis  Grun.  (H.V.H.  Atl,  pi.  62,  f.  16*),  plate  16,  fig. 
522. 

Differs  from  the  type-form  by  its  smaller  size  (3  to  9  c.d.m«  in  length) 
and  its  more  approximate  carinal  dots  (6  to  9  in  cdm.),  and  its  stiU 
finer  strise. 


N.  spathulata  Breb.  (in  w.  Sm.,  S.B.D.,  i.,  p.  40,  pL  31,  f.  268; 

Jl.V.H.  AtL,  pi.  62,  f.  7  and  8*;  Type  No.  390),  plate  16,  fig.  523, 
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Differs  from  the  preceding  species  by  the  apices  of  the  keel,  which  are 
much  enlarged  and  elevated.  Carinal  dots  4  or  5  in  i  cdm.  Stri» 
excessively  delicate.    Length,  about  10  cd.m. 

Marine— Blankcnberghc.  Antwerp  (Scheldt  H.V.H.),  France  (Brtb.),   Denmark  (Heflx !). 
England  (Harrison,  Norman),  Ireland  (OMeara). 

var.  hyalina  (H.V.H.  Atl.,  pL  62,  f.  9*),  plate  16,  fig.  524, 

Very  small  (about  4  cdm.),  about  7  or  8  carinal  dots  in  i  cdo). 

Same  habitat. 


N.  distans  Greg.  (Diat.  of  Clyde,  p.  58,  pL  6,  f,  103;  H.V.H. 
At].,  pi.  6a,  f.  10*),  plate  33,  fig.  878. 

Valve  narrowly  lanceolate,  with  apices  somewhat  produced,  sub-rostrate ; 
keel  central  with  dots  unequally  distant,  I's  to  3  in  i  cd.m.  Striae  excessively 
delicate  and  approximate.  Girdle  face  linear,  with  sub-tnmcate  apices, 
showing  the  keel  somewhat  alate.    length,  up  to  15  cdm. 

Marine.— England  (Stolt),  Glenshira  sand,  Scotland  (Gregory),  Bahnsie  (Lagerstedt). 

N.  cursoria  (Donk.)  Qrun.  (Arct.  Diat,  p.  89 ;  h.v.h.  au., 

pL  62,  f.  19*  ;  BaciUaria  cursoria  Donk.,)  plate  33,  fig.  879. 

Valve  very  narrowly  lanceolate,  with  apices  longly  rostrate,  keel  central, 
narrow,  with  about  10  dots  in  i  cdm.,  accompanied  by  two  accessory  lines^ 
distant  about  -4  cd.m.    Striation  very  fine.    Frustule  linear,  with  truncate 
apices.    Length,  7  to  8  cdm.    Breadth  of  valve,  7  cdm. 
Marine.— England  (Donldn,  Norman),  France  (BrA>.). 

Group  15.— DiSSIPATiE. 

Differs  from  the  two  preceding  groups  by  the  keel  being  less 
central  and  the  absence  of  auxiliary  lines.  Valves  very  small  and 
very  delicately  striated 

ANALYSIS  OF  SPECIES. 
Ked  not  qtute  central.    Valves  very  smaU  anddelicatdy  striated  .  V.  dlwlpala. 

N.  dissipata  (Kiitz.)    Grun.  !    (Arct  Diat,  p.  90;    N. 

minufissima  W.  Sm.f;  H.V.H.  AtL,  pi.  63,  f.  i*;  Type  No.  391),  plate  16, 
fig.  525. 
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Valve  lanceolate,  with  apices  very  slightly  rostiate.  Keel  slightly  eccentric, 
with  6  to  8  dots  in  i  c.d.m.  Striae  excessively  faint  (about  14  in  i  cd.m. 
according  to  Mr.  Kitton).     Length,  2  to  3*5  c.dm. 

Fresh  and  brackish  water.— Antwerp  (H.V.H.)    Schaerbeeck  (Dek)gne).     Ard.  Lieg.  (De 
Wild.).    Here  and  there  in  Europe. 

var.  media  (H.V.H.  Atl.,  pi.  63,  f.  2  and  3* ;  Type  No.  190),  plate 
16,  fig.  526. 

Valves  larger,  with  apices  sometimes  subrostrate,  capitate,  keel  some- 
what  more  eccentric,  with  6  or  7  dots  in  i  c.d.m.  Length,  4*5  to  7 
c.d.m« 

var,  acuta  (H.V.H.  Atl.,  pL  63,  f.  4*),  plate  16,  fig.  527. 

Valves  longer,  attaining  to  10*5  cd.m.,  with  keel  quite  central,  6  or  7 
dots  in  I  cdm. 

Group  16.— SiGMOIDEiE. 

Valves  without  sulci,  keel  quite  central,  without  auxiliary  lines, 
carinal  dots  not  elongated.  Girdle  face  sigmoid,  with  apices  not 
produced. 

ANALYSIS  OF  SPECIES. 
'  Striae  very  robust ;  carinal  dots  round.    Brackish  water  species  .  V.  BrMsMBtt. 

'  StriflB  fine ;  sijBe  very  considerable ;  carinal  dots  4 

to  7  in  I  cd.m.  V.  rtgmolrtiia 

Striae  very  fine ;  size  medium ;  7  to  9  dots  in  i 
c.d.m.  .V.  winloiilarla. 


Striae  fine;  carinal 

dots  somewhat 

elongated. 

Fresh  water 

species. 


N.  sigmoidea  (Ehr.)  W.  Sm.  (&B.D.,  i.,  p.  38,  pL  13,  f. 
104 ;  H.V.H.  Atl.,  pi.  63,  f.  5-7* ;  Type  No.  392),  plate  16,  fig.  saa 

Valves  linear,  with  cuneate  apices.    Keel  central,  with  5  to  7  dots  in  r 
cdm.    Striae  fine,  23*5  to  26  in  i  cd.m.    Girdle  face  narrow,  sigmoid,  with 
truncate  apices,  connecting  zone  finely  striated.    Length,  attaining  48  cd.m. 
Fresh  water.— Rather  common  everywhere. 

N.  vermicularis  (Kutz.)  Grun. !  (Arct.  Diat,  p.  91 ;  H.v,H. 

AU.,  pi.  64,  f.  1  and  2* ;  in  Type  Na  96),  plate  16,  fig.  509. 

Differs  from  the  preceding  species  by  its  smaller  and  narrower  size,  its 

closer  carinal  dots,  6  to  9  in  i  cd.m.,  and  shorter  at  the  maigift  of  the  valve, 

as  well  as  by  its  finer  stria^  32  to  34  in  i  cdm.    Length,  9  to  22  cdm. ; 

breadth  of  valve,  about  -5  c.d.m. ;  breadth  of  girdle  face,  '5  to  I'o  cd.m. 

Fresh  water.— Belgium  ?    England  (H.  V. H.  TVpe  Na  96).    Scotland  (W.  Am.),  (var.  hunpco 
campa.,  Ard.  Lieg.  (De  Wild.). 
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N.  Brebissonii  W.  Sm. !  (S,RD.,  L,  p.  38,  pi  31,  f.  aa6 ;  h.v.h. 

AtL,  pi.  64,  f.  4  and  5* ;  Type  No.  393),  plate  16,  fig.  530, 

Valves  straight,  or  curved,  or  arcuate,  or  sigmoid ;  about  5  carina]  dots  in 

I  cdm.,  apices  rather  abruptly  attenuate,  acute ;  stris  veiy  robust,  9  to  11  in 

I  cdm.    Length,  22  to  24  c.d.m.     Breadth  of  valve,  1*3  to  1*5  c.d.m. 

Braddsh  water.— Heyst  (Deby).    Antwerp.    England  (W.  Sm.,  Comber,  Norman),  Ireland 
(O'Meara).    France,  etc. 

Group   17.— SiGMATA. 

Valves  still  less  sigmoid,  keel  somewhat  more  eccentric  than  in  the 
preceding  group.    Girdle  face  sigmoid,  with  apices  produced. 

ANALYSIS   OF   SPECIES. 

J  Keel  with  coarse,  very  projecting  dots  ....    V.  Dudenlata. 

i  Ked  with  rather  delicate  dots  ...    V. 


N.  Sigma,  W.  Sm. !  (s.b.d.,  l,  p.  39,  pi.  108;  h.v.h.  Aa,  pi. 

6s,  £  7  and  8* ;  Type  No.  394),  plate  16,  fig.  531. 

Valves  linear,  somewhat  sigmoid,  with  apices  very  slightly  produced.  Keel 
eccentric,  with  7  to  9  dots  in  i  cd.m.  Stri»  fine,  22  to  24  in  i  cdm.  Girdle 
fistce  sigmoid,  with  tapering  apices.  Length,  attaining  25  cdm.  Breadth,  a 
little  more  than  10  cdm. 

Brackish  water.— Antwerp,  Blankenbergfae.    England,  (W.  Sm. !   Comber,  Norman,  Stolt) 
Ireland  (O'Meara).    France,  Bahnsie.  Fmmark. 

var.  intercedens  Grun.  (H.V.H.  AtL,  pi.  66,  f.  i*),  plate  16,  fig. 

Large  and  generally  very  much  curved,  with  6  to  7  carina!  dots,  and 
27  or  28  striae  in  i  c.d.m.,  the  valve  being  about  i  cdm.  broad,  and  up 
to  30  cdm.  long. 

Brackiih  water.— Antwerp  (Scheldt,  BeUeroche). 

var.  rigida  (Kiitz.)  Grun.  {AtnphipUura  rigida  Kui%, ;  A. 
Hgffundeoy  W.  Sm. ;  H.V.H.  Atl,  pi.  66,  f.  2»;  in  Type  Na  395),  plate 
x6,  fig.  533- 

Valve  narrowly  lanceolate,  sigmoid,  with  7  to  9  carinal  dots,  and  30  or 
31  striae  in  i  cdm.  Valves  attaining  a  Icngtii  of  20  cd.m.,  and  a 
breadth  of  8/i 

Fiesh  water.— Bmtsels,  Antwerp.  England  (W.  Sm.,  Comber,  Norman).  SooUand 
Ireland  (O'Meara). 

var.  rigidula  Grun.  (H.V.H.  Atl,  pi.  66,  f  8»;  Type  No.  396), 
plate  16,  fig.  534. 
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Differs  from  the  preceding  variety  by  its  smaller  size  and  breadth,  8 
to  10  carinal  dots,  and  30  or  31  striae  in  1  cdm.  Length,  about  6  to  7 
cd.m.    Breadth,  less  than  0*5  cdm. 

Fresh  water.— Rouge-Clohre  (Delogne). 

var.  Sigmatella  Grun,  (H.V.H.  Atl.,  pi  66,  f.  6  and  7* ;  Type  No. 
397),  plate  16,  fig.  535. 

Valves  very  narrowly  lanceolate,  sigmoid,  with  8  to  1 1  carinal  dots  in 
1  cdm.,  and  25  or  26  striae  in  i  cdm.  Valves  attaining  32  cd.m., 
(sometimes,  but  rarely,  even  45  cdm.),  and  about  5  cdm.  m  breadth. 

Brackish  water.— Ostend. 


N.  fasciculata  Grun.  {Homaocladia  sigmoidM,  W.  Sm. ; 
H.V.H.  Atl.,  pL  66,  f.  II-I3*),  plate  16,  fig.  536. 

Valve  more  or  less  sigmoid,  sometimes  almost  straight.    Keel  with  coarse 
dots,  somewhat  elongated,  5  or  6  in  i  cdm.    Striae  fine,  28  or  29  4iV4  cdm. 
Frustules  often  united  in  small  fascicles.    Length,  5  to  10  cdm. 
Marine  or  brackish.— Ostend  (Gninow),  Antwerp.    England  (W,  Sm.). 

Group  18.— OBTUSiE. 

Analc^ous  to  the  preceding  groups,  from  which  it  is  distinguished 
by  the  keel,  which  in  the  middle  of  its  length  shows  an  inflection  at 
the  internal  portion,  and  at  the  same  part  two  somewhat  distant  dots 
between  which  the  rudiment  of  a  nodule  appears. 

ANALYSIS    OF    SPECIES. 

Keel  showing  in  the  middle  of  its  length  an  inflexion,  at  which  the  two  median 
dots  are  somewhat  distant,  and  Mtween  them  the  rudiment  of  a  nodule 
is  shewn  .V. 


N.  obtusa  W.  Sm. !  (&b.d.,  l,  p.  39,  pi.  13,  f.  109;  h.v.h. 

Atl,  pi  67,  f.  I* ;  type  No.  398),  plate  x6,  fig.  537. 

Valve  linear,  with  apices  rounded  or    abruptly  attenuate  unilaterally. 

Keel  with  5  or  6  coarse  dots.    Median  inflexion  very  visible.    Stri»  fine,  26 

or  27  in  I  cd.in.    Length,  12  to  25  cdm*    Breadth  of  valves  somewhat  less 

than  '8  to  *9  cd.ni. 

Biaddsh  water.— Blankenberghe  (H.V.H. ),  Aid.  Liege  (De  Wild.).  England  (W.  Sm.  1  Stolt), 
Denmark,  Holland,  fto. 

var.  scalpelliformis.  (Arct.  Diat.,  p.  92 ;  H.V.H.  Atl.,  pi.  67,  f.  2*), 
plate  16,  fig.  538. 
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Shorter,  narrower,  and  with  apices  more  sigmoid  and  more  abruptly 
attenuate  unilaterally;  7  or  8  carinal  dots  and  26  or  27  strise  in  i  c.d.m« 
Length,  6  to  8  cd.m.     Breadth  of  valves,  about  -75  cd.m. 

Bnwkish  watcr.—Ard.  Ueg.  (De  Wild.). 

var.  nana  Gnin.  (H.V.H.  Atl,  pi.  67,  f.  3* ;  Type  No.  399X  plate 
i6>  fig-  539. 

Quite  small,  sigmoid,  with  10  or  11  carinal  dots  and  about  35  strise  in 
I  cd.m.    Length,  about  4  cdm. 

Distinguished  from  analagous  forms  of  N.  Sigina  by  the  conspicuous 
central  pseudo-nodule  (Grunow). 
Brackish  water.— Not  yet  found  in  Belgium. 

var.  brevissima  Gnin.  (H.V.H.  Atl.,  pi  67,  f.  4* ;  Type  No.  400), 
plate  16,  fig.  540. 

Valves  linear,  rather  broad,   somewhat  constricted  at    the    median 

rtttion,  with  rostrate,  gently  sigmoid  apices.     Carinal  dots  coarse,  about 
in  I  cdm. ;  striae,  30  to  36  in  i  cd.m. 
Brackish  water.— Piles  in  the  ScheJdt  at  Antwerp  (H.V.H. ),  Aixi  Uitg,  (Dc  Wild.). 

Group    19.— SPfCTABILES. 

Valves  large,  slightly  arcuate,  with  eccentric  keel.    Carinal  dots 
somewhat  prolonged  on  the  valve. 


ANALYSIS  OF  SPECIES. 

^  .  .  .      th  eccentric  keel,  carinal  d 

prolonged  on  the  valve  .V.  speetaUUi. 


Valves  lar^,  slightly  arcuate,  with  eccentric  keel,  carinal  doU  somewhat 

the  V! " 


N.  Spectabilis  (Ehr.)  Ralfs.  (SyneJra  spectabilis  Ehr.  Amer, 
and  Mikr.,  numerous  figures;  H.V.H.  Atl.,  pi.  67,  f.  8  and  9*;  Type  No. 
401),  plate  16,  fig.  541. 

Valves  linear,  more  or  less  arcuate,  with  apices  attenuate,  often  rostrate- 
capitate  ;  keel  very  eccentric,  with  4  to  6  dots  in  i  cdm.,  often  prolonged 
on  the  valve  into  a  very  short  costa;  strise,  xo  to  12  in  i  cd.m.,  distinctly 
punctate ;  length,  attaining  45  cdm. 
Bradcish  water.— Scheldt  at  Antwerp.    Probably  England. 

Group  20. — LiNEARES. 

Valves  without  sulci.  Keel  somewhat  eccentric,  with  round  or 
somewhat  angular  carinal  dots,  just  a  little  elongated  transversely. 
Girdle  face  straight,  sometimes  slightly  attenuate  at  the  median 
portion. 
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ANALYSIS    OF    SPECIES. 


{ 


8  to  la  Aunt  carinal  dots  in  i  c^m. ;  valve  showing  a  slight  inflexion  at 

the  median  portion  .V.  UnMill. 

5  to  7*5  very  robust  carinal  dots  in  x  cd.ro. ;  valvs  without  median  inflexion    V.  tIItml 


N.  linearis  (Ag.)  W.  Sm. !  (S.B.D.,i.,p.  39,  pL  13,  f.  no,  and 

Supp.,  pL  31,  f.  no;  H.V.H.  Atl,  pi  67,  f.  i3*-is ;  Type  No.  404),  plate 
16,  fig,  S4a. 

Valves  longly  Imear,  almost  in  the  form  of  a  boat,  with  apices  rounded  at 
the  external,  and  attenuate  at  the  internal  portion.  Keel,  8  to  10  dots  in  i 
c.d.m.,  the  two  median  more  distant  than  the  others,  the  space  between 
generally  corresponding  with  a  small  inflexion  of  the  valve.  Striae,  29  or  30 
in  I  cd.m. ;  finely  punctate.  Length,  7  to  18  cd.m.  Breadth  of  valve, 
about  *5  cd.m. 

Fresh  water.— Rather  common  throughout  Europe. 

var.  tenuis  Grun.  (H.V.H.  Atl.,  pi.  67,  f.  16;  Type  Na  406), 
plate  16,  fig.  543. 

Valve  narrow  ("4  to  7  c.dm.).  Keel,  11  or  12  dots  in  i  c.d.m.  Striae 
more  than  30  in  i  cd.m.,  generally  interrupted  at  the  median  portion  of 
the  valve.    Girdle  face  '4  to  '9  c.d.m.    Length,  7  to  15  cdm. 

Fresh  water. — Common. 

N.  vitrca,  Norman !  (t.m.s.,  i86i,  i,  n.s.,  p.  7,  pi.  2,  f.  4 ; 

H.V.H.  Atl.,  pi.  67,  f.  io»),  plate  16,  fig.  544. 

Differs  from  the  preceding  species  by  the  carinal  dots  (5  or  6  in  i  cd.nL) 
being  often  coarser  and  quadrangular,  rounded,  and  by  the  girdle  face  being 
very  broad,  sometimes  constricted  and  by  the  connective  zone  having  numerous 
plicae.  Striae,  20  to  22  in  i  cdm.  length,  6  to  13  cd.m.  Breadth  of 
valves,  '5  cd.m. ;  breadth  of  girdle  face,  up  to  2*5  cd.m. 

Brackish  water.—Schcldt  at  Antwerp.     Ard.  Lieg.  (Dr.  Wild.).  Hull,  England  (Norman), 
SooUand  (H.V.H.  Type  No.  382). 

forma  major.  (H.V.H.  Atl.,  pi.  67,  f.  ii»;  Type  No.  402),  plate 
16,  fig.  545- 

Valves  up  to  12*5  cdm.  in  length  and  1*25  cd.m.  in  breadth,  with  17 
striae  in  i  cdm. 

var.  salinarum  Grun.  (Arct  Diat.,p.  94;  H.V.H.  Atl.,  pi.  67,  f. 
12*;  in  Type  No.  431),  plate  16,  fig.  546. 

Smaller  than  the  type-form  (3*5  to  8*5  cd.m.  in  length),  valves  broad 
^5  to  *9  cd.m.),  and  striae  narrower  (28  to  30  in  1  cdm.). 
BfBddsh  water.— Ostend  (Qnmow), 
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var.  recta  (A^.  recta  Hanixsch;  H.V.H.  Atl,  pL  67,  f.  17  and  i8»), 
plate  16,  fig.  547. 

Keel  somewhat  eccentric,  with  6*5  to  75  dots  in  i  cd.m.,  the  median 
more  approximate  than  the  others.  More  than  30  striae  in  1  cdm. 
Fnistules  narrower  than  the  preceding  variety,  about  "6  to  i*a  cdm.  in 
breadth). 

Fresh  (?)  aod  braddsh  water.— Ard.  Ucg.  (De  Wild.) ;   England  (H.V.H.  Type  No.  96). 

Group  21.— LANCBOLATifi. 

Valves  lanceolate,  linear  lanceolate,  or  more  rarely  oval.     Keel 
very  eccentric,  with  dots  not  elongated. 

ANALYSIS   OF   SPECIES. 

f  Connecting  tone  very  broad  and  strongly  plicate  .V.  Iiaotnlatl 

i 

I  Median  carinal  dots  somewhat  more  distant  than  the  others  .  V.  mMII& 

r  Valves  with  apices  rostrate-capitate  -  V.  microofpiiala. 


! 


i    I 


Carinal 

dots  all 

equidistant 


r  Striae  conspicuous  (16  to  17  in  i  cd.m.)  V.  ampJifWa 

Valves  linear,  abruptly 
produced  snbrostrate; 
carinal  dots  well 
marked;  striae  very 
delicate  (about  y>  in 
I  cd.m.)  .  V 


Valves 

with 

apices 

not 

capitate. 


Striae  Valves  lanceolate,    con- 
indistinct,  |      sideraUy  rostrate ;  car- 
more  •,      inal  dots  faint ;  strine 
than  90  very  delicate  (30  to  36 
in  I  cd.m.         in  i  c.d.m.)  .  .  V.  PalML 

Valves  narrowly  lanceo- 
late or  linear,  more  or 
less  rostrate;  carinal 
dots  faint ;  strise  more 
visible  (ao  to  aa  in  i 
cd.m.)  .  V. 


Striae  invisible.  13  conspkoous  carinal 
i      dots  in  I  c.d.m.    . 


Carinal  dots  not  visible 


V.  oralis. 

V. 


N.  lanceolata,  W.  Sm.  (S.B.D.,  i.,  pi.  14,  f.  "8;  H.v.H.,pL 

68,  f.  I  and  2»;  Type  No.  407X  pla*©  ^7,  fifr  548. 

Valve  narrowly  lanceolate,  with  acute  apices.  Keel  very  eccentric,  about 
5  to  7  dots  in  I  cdm.,  all  equidbtant  Striae  fine,  about  30  in  i  cdm. 
Girdle  face  linear,  strongly  inflated  at  the  median  portion,  with  obtuse  apices 
and  strongly  plicate  connecting  zone.  Length,  up  to  20  c.d.m.  Breadth  of 
valve,  175  cdm. 
Brackish  water.— England  (W.  Sm.,  Norman.  Stolt.),  Ireland  (O'Meara). 
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forma  minor.  (H.V.H,   AtL,  pi.  68,  f.  3* ;  in    Type  No.  397), 
plate  17,  fig.  549. 
Only  attaining  5*5  to  6  cdm. 

forma  minima  (H.V.H.  AtL,  pi.  68,  f.  4*),  plate  17,  fig.  550. 
Still  smaUer,  and  scarcely  2  cdm.  in  length. 

var.  incrustans.  (H.V.H.  Atl.,  pi.  68,  f.  5  and  6*),  plate   17, 
fig.  551- 

Valves  more  narrowly  lanceolate,  with  5  to  7  carinal  dots  in  i  cd.m.  Striae 
very  fine,  more  than  30  in  i  cdm.    Girdle  face  scarcely  or  not  inflated  at 
the  median  portion.    Length,  about  2  to  5  cd.m.  Breadth  of  valves,  '4  to  '6 
cdm. ;  breadth  of  girdle  face,  up  to  nearly  2  c.d.m. 
On  piles  in  harbours.     Ostcnd  (Orun.  t).    Ilfrecombe,  England  (Baxter  Coll  No.  9627.) 


N.    SUbtilis     Grun.  !    (Arct  Diat,  p.  95 ;  H.V.H.  Atl,  pi.  68, 
f.  7  and  8*;  in  Types  Nos.  165  and  190),  plate  17,  fig.  552. 

Valves  narrowly  lanceolate,  very  gently  attenuate  as  far  as  the  apices.  Keel 
with  7  to  TO  dots  in  1  c.d.m.,  the  two  median  generally  somewhat  more 
distant.  Striae  fine,  30  to  32  in  i  cdm.  Girdle  face  narrow,  with  apices 
very  slightly  attenuate.  Length,  up  to  9*5  cd.m.  Breadth  of  valve,  about  '5 
cdm. ;  and  of  girdle  face,  about  6  cdm. 
Fresh  water.— Rather  common  (?). 

var.  paleacea  Grun.  (Arct.  Diat.,  p.  95  ;  H.V.H.  Atl,  pi.  68,  f.  9  and 
lo* ;  in  Type  No.  10),  plate  17,  fig.  553. 

Smaller  and  narrower,  valves  attaining  to  2*5  to  3*5  cd.m.  in  length, 
and  *3  to  *4  c.d.m.  in  breadth.  Keel  with  13  to  14  dots  in  i  cdm. 
Striae  very  fine. 

Fresh  and  brackish  water.— Common  (?) 


N.  Palea  (KlitZ.)  W.  Sm.(S.B.D.,ii.,p.89;H.V.H.Atl.,pl.69,f. 
22^  and  22^;  in  Types  Nos.  165,  196,  343  and  479  ;  different  varieties  in 
Types  Nos.  411  and  413),  plate  17,  fig.  554. 

Differs  from  the  preceding  by  the  valves  being  more  linear-lanceolate, 
with  apices  shortly  rostrate ;  10  to  12  carinal  dots,  the  median  not  distant, 
and  33  to  36  striae  in  i  cdm.  Girdle  face  linear-lanceolate,  with  apices 
rounded  or  truncate.  Length,  2*5  to  6-5  cd.m.  Breadth  of  valves,  about  -5 
cdm. 
FVesh  water. — ^Veiy  common. 
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var.  debitis.  (H.V.H.  At).,  pi  69,  f.  28  and  29*;  Type  No.  412), 
plate  17,  fig.  555. 

Valves  somewhat  narrower. 
Ard.  Lieg,  (De  Viri\±).    England  (H.V.H.,  Type  No.  428). 

var.  tenui  rostris.  (H.V.H.  Atl,  pi.  69,  f.  31*),  plate  17,  fig.  556. 
Apices  with  narrow,  rather  long  rostrum. 
St.  Jossc  ten  Xoode  (Dclognc).    Ard.  Liege.  (De  Wild.). 

var.  fonticola  Grun.  (H.V.H.  At).,  pi.  69,  f.  15  and  20* ;  in  Type 
No.  J 43),  plate  17,  fig.  557. 

Valves  lanceolate,  with  rostrum  well  marked,  14  or  15  carinal  dots  and 
28  to  30  strise  in  i  c.d.m.  Length,  i  to  3  cd.m.  Breadth  of  valves,  3*5 
to  4/x. 

Fresh  water. — Brussels  (Delogne). 


N.  microcephala  Grun. !  (Arct  Diat,  p.  96;  h.v.h.  AtL,  pi. 

69,  f  21* ;  in  Type  No.  12),  plate  17,  fig.  558. 

Very  small;  valves  lanceolate,  linear,  with  apices  rostrate-capitate;  12  to 
13  carinal  dots  and  33  striae  in  i  cd.m.     Length,  i  to  1*5  cdm.     Breadth  of 
valves,  about  '3  cdm. 
Brackish  water. — Blonkenberghc. 

var.  elegantula.  (H.V.H.  Ad.,  pi.  69,  f.  22a*),  plate  17,  fig.  559. 
Valves  more  regularly  linear ;  12  carinal  dots  and  26  striae  in  i  cd.m. 
Brackish  water. — Blankenberghc. 

N.  communis    Rabenh.  (Alg.,  949 ;  Grun.  Arct  Diat.,  p.  97 ; 
H.V.H.  Atl.,  pL  69,  f.  32*;  Type  No.  219),  plate  17,  fig.  560. 

Valves  somewhat  elongated,  with  apices  abruptly  tapering,  not  rostrate. 
Carinal  dots  well  marked,  about  10  to  11  in  i  cdm.     Length,  2*5  to  3*5 
c.d.m.     Breadth  of  valves,  '5  c.d.m. ;  breadth  of  girdle  face,  *8  cdm. 
Fresh  water.— Common. 

var.  abbreviata  Grun.  (H.V.H.  Atl,  pi.  69,  f.  35*;  in  Type  No. 
144),  plate  17,  fig.  561. 

Very  small  and  rather  broad,  12  to  14  carinal  dots  and  30  strise  in  i 
c.d.m.    Length,  -6  to  1*3  cd.m.     Breadth,  "25  to  '3  cdm. 
Brackish  water.— On  the  piles  of  the  Scheldt  at  Antwerp. 

var.  obtusa  Grun.  (H.V.H.  Atl.,  pi.  69,  f.  33  and  34%  plate  17, 
fig.  562. 
Valves  lanceolate,  with  apices  attenuate,  subrostrate,  truncate. 
Fresh  water. 


HITZ8CHIA.  4^3 

N.  amphibia  Grun.  !  (Arct.  Diat,  p.  68 ;  H.V.H.  Atl.,  pi.  68,  f. 
15-1 7* ;  Type  No.  408),  plate  17,  fig.  563. 

Valves  longly  linear,  or  lanceolate  and  short,  with  apices  produced  sub- 
rostrate,  7  to  8  carinal  dots,  and  16  to  17  very  distinct  strise  in  i  cdm. 
length,  2  to  4*5  cdm.    Breadth  of  valves,  about  '5  c.d.m. 
Fresh  water.— Common. 

N.  Frustulum  (Kiitz.)  Grun.!  (Arct  Diat,  p.  98;  h.v.h. 

Atl.,  pi.  68,  f.  28  and  29* ;  Type  No.  410  wr.  tenelia),  plate  17,  fig.  564. 

Valves  narrowly  lanceolate  or  linear,  with  9  to  1 1  carinal  dots  and  20  to 
22  striae  in  i  cd.m.     Length,  2  to  4  c.d.m.     Breadth,  about  i  cdm. 
Brackish  water.— -Ard.  Lieg.  (Dc  Wild.). 

var.  minutula.  (H.V.H.  AtL,  pi.  69,  f.  5*),  plate  17,  fig.  565. 

Small,  very  narrowly  linear,  with  12  or  12*5  carinal  dots  and  30  or  31 
stride  in  i  cd.m. 
Groenendael  (Delogne). 

var.  perpusilla  Rabenh.  (H.V.H.  Atl.,  pi.  69,  f.  8*),  plate  17, 
fig.  5^- 

10  to  12  carinal  dots  and  23  or  24  strix  in  i  cdm.  Frustulcs  often 
united  in  short  filaments.  length,  1*5  to  4*3  cd.m.  Breadth  of  valves, 
about  '4  cdm. 

Common. 

N.   OValis  Amott !  (Manuscript  H.V.H.  Atl,  pi.  69,  f.  36*;  Type 
No.  414),  plate  33,  fig.  880. 

Valves  very  broad,  longly  oval,  with  rounded  apices,  and  striae  excessively 
delicate,  scarcely  visible  with   the  best  objectives;  about  13  well  marked 
carinal  dots  in   i   cd.m.     Girdle  face  narrow.    Length,   1*5  to  2  cdm. 
Breadth  of  valves,  about  '5  cdm. 
Fresh  water.— Durham,  £ngtiind  (Coll.  W.  Amott  I  Na  1893  and  190). 

N.  Delognei  Grun. !  (H.v.H.AtlSupp.,  f.  38*;  Type  No.  106), 
plate  17,  fig.  567. 

Valves  lanceolate,  linear,  somewhat  rostrate<ipiculate.    Carinal  dots  indis- 
tinct; transverse  striae  about  19  in  i  cdno.,  strongly  punctate     Breadth  of 
valve  about  1*5^1.    liength,  about  1*5  cd.m. 
Fknesh  water.— Brussels  (Delogne). 

This  species  may  easily  be  mistaken  at  first  sight  for  a  Synedra^  which 
should  have  no  trace  of  a  pseudo-raphe. 


404 


NITZSCHIA. 


Group  22.— NiTZSCHIELLA  RABENHORST. 

Valves  with  very  eccentric  keel  and  longly 
rostrate  apices. 


lamj^issimti  (Nifssckiellti .) 
var.  Chsferium. 


ANALYSIS  OF  SPECIES. 


Valves  terminating  gradually  in  a  rostrum ;  transverse  striae  very  visible  V. 


Valves  terminating 

abruptly  in  a 

rostrum;  strise 

scarcely  or  not 

visible. 


Rostrum  longer  than  the  valve.      Salt   water 
species  .  V. 

Rostrum  shorter  than  the  valve.     Fresh  water 


species 


V.  adeolMls. 


N.  Icfngissima  (Br6b.)  Ralfs.  (in  Pritch.,  p.  783;  H.V.H. 

Atl,  pi.  70,  f.  I  and  2*),  plate  17,  fig.  568. 

Valves  lanceolate,  with  rostrum  excessively  long  and  equal  to  or  exceeding 

the  length  of  the  valve.    Keel  very  eccentric,  with  6  to  12  dots  in  i  cdm. 

Striae,  about  16  in  i  cd.m.,  excessively  faint  and  difficult  to  be  seen.    Length, 

attaining  to  50  cdm.    Breadth  of  valve,  '4  to  '8  cdm. 

Marine.— Not  yet  found  in  Belgium.     England  (W.  Sol,  etc),  Fhuioe  (Br6b.),  Denmark. 
(Heib). 

forma  parva.  (H.V.H.  Atl.,  pL  70,  f.  3*X  plate  17,  fig.  569. 
Small,  and  scarcely  attaining  a  length  of  12  to  13  cdm. 
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var.    Closterium.  (A^.  C/osferium,   W.  Sm. ;  H.V.H.  Atl,  pL  70, 
f.  5,  7  and  8* ;  Type  No.  416),  plate  17,  fig.  570. 

Distinguished  from  the  type-form  by  its  rostra  being  curved  on  the  same 
side  crosswise.    Mean  length,  26  to  32  cdm. 

Braddsh  water. —Blankenberghe.  England  (W.  Sin.»  Comber.  Nornmo»  Stolt).  Ireland 
(O'Meara).    France. 

var.  reversa  {N.  reversa,,  W.  Sm.  /) 

Differs  from  the  preceding  by  its  rostra  curved  in  opposite  directions, 
10  to  14  carinal  dots  in  i  cd.m.     Length,  7  to  20  c.d.m. 

Marine.— England  (Lewes,  W.  Sm.  1  Norman,  Stolt.).    France  (Br^b.).    Holland  (T. 
Spree).    Denmark  (Heiberg). 

In  the  gatherings  from  the  herbarium  of  Professor  W,  Smith  we  have 
found  perfect  valves,  which  has  enabled  us  clearly  to  prove  that  Wm.  Smith's 
form  is  a  Nitzschia  and  not  a  Syntdra^  as  Mr.  Grunow  thought  (Arot  Diat,  p. 
100).  The  carinal  dots  are  only  visible  with  difficulty.  It  requires  an 
excellent  immersion  objective  to  distinguish  them  clearly.  There  are  10  of 
them  at  the  apices  of  the  valve,  and  14  to  16  in  the  median  portion.  It  was 
probably  the  carinal  dots  that  Prof.  Smith  described  as  indistinct  marginal 
stris. 


N.  aciculariSy  W.  Sm.  (S.B.D.,  L,  p.  43,  pi.  15,  f.  122 ;  h.v.h. 

Aa,  pi.  70,  f.  6*;  Type  Na  415),  plate  17,  fig.  571. 

Valve  lanceolate,  with   rostrum  shorter  than  the  valve.     Carinal  dots 
18  in  I  cdm.    Strise  not  visible,  or  at  least  only  traces  visible  at  the  maigins 
of  the  valve.    Length,  6  to  7  cdm. 
FVesh  water.— Brussels  (Delogne),  Antwerp,  et&    England  (W.  Sm.,  Norman,  etc.) 


N.  Lorenziana  Grun. !  (Arct.  Diat,  p.  101 ;  h.v.h.  Atl,  pi.  70,  f. 
i2»X  plate  17,  fig.  572. 

Valve  very  narrowly  lanceolate,  very  slightly  attenuated  into  curved  rostra, 
with  apices  turned  in  opposite  directions.  Carinal  dots  6  or  7  in  i  cdm., 
conspicuous  up  to  the  apex  of  the  rostra ;  striae  13*5  to  14  in  i  cd.m«  at  the 
middle  of  thevalve^  and  conspicuous,  becoming  less  visible  and  more  compact 
(20  in  I  cdm.)  towards  the  apices  of  the  valve.  Length,  13  to  19  cdm. 
Breadth  of  valves,  '6  to  7  cd.m. 

Brackish  water.->Not  yet  found  in  Belgium. 
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var.  incurva  Grun.  (H.V.H.  AtL,  pi.  70,  f.  13  and  14*),  plate  17, 
fig.  573. 

Small,  often  taking  up  such  a  position  (fig.  573  left-hand  figure)  that  it 
appears  quite  straight,  6  or  7  cannal  dots  in  i  cdm.  Central  slrise,  14*5 ; 
terminal,  18  to  20  in  i  cdm.  Length,  5  to  6  cdm.  Breadth  of 
valves,  fl^ut  *5  cdm. 

Kfarine.— Between  OsciUaiorut  on  posts  in  the  harbour  of  Ostend  (Grunow). 
Ods.—Synedra  hamaia  W.  Sm.  I  is  not  a  Nitzschidla  as  seated  by  Raben- 
horst  and  De  Toni  (Syllog.,  p.  550) ;  it  is  a  true  Synedra^  or  rather  a  mon- 
strosity of  Syiudrdy  with  hamular  apices.  The  striae  are  marginal,  about  10  in 
I  cdm.,  and  the  hyaline  area  is  lanceolate.  I  think  therefore  this  form  may 
be  r^;arded  as  belonging  to  5.  affinis. 

The  genus  Homccocladia  Ag.  (1827)  is  analogous 
to  the  genus  SchtMonema^  that  is  to  say,  it  is  established  for 
certain  Niizsckia^  which  live  in  mucous  tubes.  I  cannot 
admit  this  genus  any  more  than  Sehizonema, 

Three  forms  on  our  shores  are  included  in  the  group  or 
p.  sub-genus  Homctocladia. 

H,  subcokarens  Grun* 
var,  ScoHca, 

N.  (H.)  Martiana  Ag.  (Consp.,  p.  25 ;  w.  Sm.,  S.B.D.,  ii., p. 80,  pi. 
Si^  ^-  347*),  plate  33,  fig.  881. 

Valves  linear,  lanceolate,  with  obtuse  apices.  Keel  central,  with  5  or  6 
dots  in  I  c.d.m.  Transverse  stri»  very  fine,  with  difiiculty  visible,  more  than 
30  in  I  cdm.  Girdle  face  linear,  lanceolate,  with  obtuse  apices.  Length, 
16  to  28  cdm.  Frustules  generally  collected  together  in  dense  fescides 
nclosed  in  rugose  fronds,  simple  or  divided  dichotomously. 
Marine. ~On  all  the  maritime  coasts  of  Europe. 


N.  (H.)  filiformis,  W.  Sm. !  (S.B.D.,il,p.  80, pL 55,^348*), plate 
33,  fig.  882. 

Valves  linear,  lanceolate,  with  subacute  apices.    Keel  central,  with  5  or  6 

dots  in  I  cdm.    Striae  fine.    Girdle  face  linear,  lanceolate,  obtuse.    Length, 

about  10  cdm.    Frustules  collected  in  groups  of  3  or  4  in  filiform^  simple^ 

undivided  fronds. 

Fresh  and  brackish  water.— BezhiU,  Lewes,  England  (W.  Sm.  \\  Liverpool  (Comber),  near 
HuU  (Norman),  Ireland  (OMeara). 
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N.  (H.)  subcohcerens  Grun.  (Diat  Kasp,  p.  23;  h.v.h.  AtL,pi 

66,  f.  i4*X  Pl^tc  35,  fig.  915. 

Valves  3  c,d.m.  in  length,  '4  in  breadth ;  9  or  10  carina!  dots,  and  33  or 
34  transverse  striae  in  i  c.dm.     Frustules  living  solitary  or  united  in  dense 
fascicles  (Grunow). 
Marine.— Ldth,  Scotland  (Franenfeld). 

N,  (H.)  Sigmoidea,  W.  Sm.,  is  nolhmgelse  hut  N./asacu/a/a 
Grum.,  which  we  have  previously  described. 

Tryblionella,  W.  Sm.  (figure  i28)and  Pritchardia  Rab. 

(figure  129),  are  both  true  Nitzschia^  as  well  as  PciTya  Kitton,  1877, 
(figure  130),  which  is  distinguished  by  its  carinal  dots  being  prolonged  into 
long  interrupted  lines,  so  as  to  appear  to  form  long  rows  of  coarse  dots.         • 

All  the  Perrya  are  exotic  The  most  remarkable  species  of  this  group 
is  the  Perrya pulcherrima  (Grun.  andK$iton\  which  will  be  found  reproduced 
on  the  preceding  page. 

GENUS  82. -GOMPHONITZSCHIA  GRUN.,  i86a 


Frustules  similar  to  those  of  Niizschia^  but 
with  cuneate  valves  and  girdle  face.  The 
frustules  are  sessile  or  stipitate,  and  in  that 
case  they  grow  flabilliform. 


Fig.  131. 
Gott^komitMSckia  Ungtri, 

The  Gomphoniizschia  are,  therefore,  gomphonemoid  Nitzschia. 
The  genus  only  includes  two  species,  one  G.   Ungeri  Grun.  (fig.    131), 
inhabits  Egypt,  and  the  other,  G.  Clevei  Grun,,  has  been  found  in  Batavia. 


CYUNDROTHECA. 

Tribe  XVIU.—Cylindroiheceit. 
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QENUS83.~CYLINDROTHECA  RABH., 
1859. 

Fnistules  fusiform,  furnished  with  2  or  3  lines 
(carinae  ?),  arranged  spirally,  and  showing  juxta- 
posed (carinal  ?)  dots. 

One  species. 


C.  gracilis  (Br^b.)  Grun. !  {Ceratomis 

Brebr,  Nittschia  Tania,  W,  Sm. ;  Cylindrotheca 
Gerstendergeri Rab. ;  H.V.H.  Atl.,  pL  80,  f.  a*;  Type 
No.  417),  plate  17,  fig.  574. 

Frustule  becoming  abruptly  fusiform;  spiral  line 
with  20  to  33  elongated  dots  in  i  cd.m.  Length, 
about  7  to  8  c.d.m. 

Fresh  wat<!r.— Brussels  (Ddogne).  Antwerp  (H.V.H.),  England 
(Ralfs,  W.  Sm.,  Comber,  Stolt,  Norman). 


Fig.  13a. 
Cyiindroikua  gracilis. 
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CRYPTO-RAPHIDIEA. 


SUB-FAMILY  III.— CRYPTO-RAPHIDIE^. 


Frustules  with 
valve  face  gen- 
erally circular, 
subcircular,  or 
angular,  more 
rarely  elliptic, 
oval,  or  bacillan 


frequently 


never 


I 


much    developed    in   girdle 
view  and  filamentous ;  or 

with  processes,  teeth,  spines, 
or  awns  ;  or  ^ 

more  or  less  hyaline ;  or 

irregular;  or 

furnished     with     transverse 
costae  in  girdle  view. 

with  a  central  linear  blank 
(hyaline)   space  or  a   true 
.   raphe  on  the  valves. 


All  the  crypto-raphidieae  have  a  granular  endochrome  ;  in 
cylindrical  forms  the  granules  are  scattered  on  the  internal 
surface  of  the  valves ;  in  discoid  or  analogous  forms  the 
granules  radiate  round  a  central  point 


CRYPTO-RAPHIDIEA. 
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Fnistules  cylindricAl  or  flattened.  Valves  alike,  terminated  by  a  caljptra 
(hood),  pointed  with  a  bristle ;  or  fnistules  with  valves  unlike  or  mostly 
smooth ;  furnished  with  awms,  horns  (elongated  processes),  spines  or  setae, 
which  in  fossil  forms  are  sometimes  imporfect  or  absent ;  fnistules  often 
imperfectly  silidous.  Valves  without  radial  or  cellulose  costae  ;  or  again, 
fnistules  imperfectly  silicious,  united  in  distant  series;  connecting  zone 
more  or  less  turgid.    Valves  angular,  with  a  long  central  spine    . 

Fnistules  cohering ;  girdle  face  generallv  much  developed  and  cylin- 
drical ;  finnl^  sOidous.  Valves  rarely  hyaline ;  unlike  or  elliptic  and 
without  median  line,  sometimes  apiciilate  or  conical  or  with  a  peculiar 
central  nodule  (spine) ;  or  umbilicus,  smooth,  punctate  or  cellulate, 
and  frequently  with  marginal  or  subroarginal  spines,  Fnistules 
cohering  either  by  teeth  or  marginal  spines,  or  by  a  central  spine 
or  a  sh^  central  cushion        ..... 

Girdle  face  much  developed,  valves  of  very  diflferent  forms,  some- 
times furnished  vrith  horns  or  simple  spines  or  prominences  at 
the  apices  ;  alwajrs  without  ocelli  or  radiating  septa  . 


I 


Valves  round 
or  elliptic, 

divided  into 
radiating 
compart- 
ments. 


Valves  not 
divided  into 
radiating 
compart- 
ments. 


Compartments  alternately  elevated  and  depressed  HtUoptltiM. 
Compartments  arranged  on  the  same  plane        .  AfttrtdunprMi 


Valves  always  round  or  very  broadly  elliptic, 
furnished  with  one  or  more  ocdli  or  with  very 
short  obtuse  horns,  simulating  ocelli 

Valves  generally  round  or  elliptic,  rarely  elonga- 
ted, semi-lunar  or  cuneate;  with  cellulate  or 
punctate  structure ;  sometimes  furnished  with 
small,  short  and  dender  spines,  always  without 
ocelli     ..... 


BBlMMllHllWt 
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CHiBTOCBREA. 

Tribe  XIX.— CHiETOCEREiE. 


Frustules 
consisting 

of 
numerous 
imbricate 

or 

juxtaposed 

hoops. 


Frustuks 

not 
consisting 

of 

numerous 

hoops. 


Valves 
symmetri- 
cal. 


Valves 

asjrmmetri- 

cal. 


Valves 
bordered 

with 

extremely 

long 

spines. 


No  very 

lon^ 

marginal 

spines. 


Without  awns,  sometimes  a  drdet  of  marginal 
dots     ..... 

Furnished  with  numerous  more  or  less  developed 
awns    .  .  ^  .  . 

Valves  elliptic,  furnished  with  two  awns 

Valves  round,  with  two  long  spine-like  horns     . 

Valve  showing  an  undulation  terminating  in  a 
rudimentary  mucro,  placed  laterally 

Valve  calyptriform,   showing  a  more  or  less 
developed  mucro,  generally  ending  in  a  seta  . 

Spines  not  arranged  in  a  circle  on  the  margin  of 
the  valve  .... 


PaotjHoMlwi, 

UwtaiA. 
IttlMya. 
Ptngalloa. 

OoJlUffdlA. 


Gbfitooim. 


Spines 
arranj^d 
inacirde.  [gpineserm 


Spines  forming  a  flat  corona  (rays) 
round  the  valve 


Alonf 
centred 
spine. 


3 

c 
a 

C/3 


'  Valve  angular,  very  slightly  sili- 
cious;  spine  setiunrm 

Valve  rounded,  with  two  biddul- 
phiform  marginal  elevations 
and  with  a  central  spine  ter- 
minating in  a  forked  chtw 


Valve  ¥rith  a  cylindrical  central  eleva- 
tion, bordered  with  very  robust  spines 


DHylmn. 


1 


Frustules  compressed,  with  su- 
tural  portion  narrow;  horns 
often  branching  or  bifurcate, 
sometimes  mucronate.  Valves 
sometimes  short  and  obtuse,  at 
other  times  furnished  with 
short  scattered  spines 

Fiustules  elongated,  with  mucro- 
nate horns.  Generally  one  of 
the  valves  with  only  one  horn 
or  process  and  the  other  with 
two 


f^yrtocidfaiBL 


Valves  c'issimilar,  furnished  with  rather  short  setiform  spines  . 

Valves  similar,  smooth  or  hyaline,  fossil,  without  spines,  often 
united  by  a  constricted  central  part 

^  Valves  furnished  ¥rith  small  scattered  spines 


I. — RnizosoLENiEiE. — Frustules    consisting  of    numerous 
imbricate  or  juxtaposed  hoops  (annuli). 


The  Rhizosoleniese  are  the  subject  of  an  excellent  monograph  by  Mr.  H. 
Peragallo  inserted  in  Ze  Diatomiste  for  1892,  to  which  we  refer  the  reader  for 
a  complete  examination  of  this  sub-tribe. 
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Fig.  133. — Rhitosolenia  styli/ormis. 

GENUS     84.~-RHIZOSO- 

LENIA  (Ehr.  Brightw.) 

Perag.  em.,  1892. 

Frustules  subcylindricai, 
very  elongated,  silicious,  con- 
sisting of  numerous  joints 
with  an  annulate  or  imbricate 
arrangement;  valves  asym- 
metrical, generally  termina- 
ting in  a  hood  (calyptra)  sur- 
mounted by  a  bristle  (seta)  or 
mucro. 

About  40  species  in  this 
genus  have  been  described* 
but  only  some  30  deserve 
attention.  Seven  inhabit  the 
North  Sea 
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Mr.  Peragallo  divides  the  Rhizosolmioi  into  three  groups,  which  we  adopt 
here,  viz. : — 

Group  I.    Annulata. — Frustules  annulate. 

R.  robusta  Norm,  (in  Pritch.  inf.,  p.  866,  pi.  8,  f.  42 ;  Perag.,  pi.  2,  f. 
I,  and  pi.  3,  f.  1-2*),  plate  33,  fig.  883. 

Frustule  cylindrical,  depressed  ;  section  elliptic,  axis  curved,  hood  consist- 
ing of  annuli  with  antero-posterior  imbrication  confused,  mucrones  veiy 
small ;  annuli  of  frustules  flat,  finely  striate,  lines  of  an  antero-posterior 
imbrication  straight  and  opposite;  silica  rather  delicate,  size  variable  but 
always  considerable  (H.  Pfer.) 

Marine— North  Sea  (Nornion).    Teignmoutb,  Devonshire  (stouiadi  of  PhollusLi  W.  Arn. !) 

Group  II.  Squaminosa, — Frustules  formed  of  scales,  more  or  less 
rhombical,  very  numerous  and  giving  a  squamous  appearance  to  the 
frustule. 

We  have  no  form  belonging  to  this  group  within  the  limit  ol  the  North 
Sea. 

Group  III.  Genuina. — Frustules  formed  of  rhombical  scales 
arranged  usually  in  two  but   never  exceeding  four  rows. 

ANALYSIS  OF  SPECIES, 

VaUx*  furnished  with  a  lon^;:  bristle  (seta)  .  B.  Mtlfva. 

(  Mucro  long  and  very  robust,  cun-ed  like  a  spiu*  .  R.  OaloaiHkVli. 

I  f  Scales  showing  coarse  inclined 

Valve  furnished     \       ^^ycro  short       1      *^*«   ^^^^Y    divided    trans- 


withamucro.     ^  straight,         -(       ""^^y      '  .  B.  Imteiorta. 

**^^  •  Scales  fine ;  puncta  in  quincunx, 

L      visible  with  difficulty  .  B.  I^jllftolllll. 


Valve  with  a  rather  long  calyptra,  attenuate,  flattened,  without  seta  or 
mucro  .......  B.alala. 


R.  setigera   Brightw.  (Q.j.M.s.,  1858,  vi,  p.  95,  pL  5,  f.  6; 

H.V.H.  Atl,  pi.  78,  f.  6  and  8»),  plate  17,  fig.  602. 

Frustule  sub-cylindrical,  about  5  to  15  times  longer  than  broad,  joints 
only  visible  in  oblique  illumination.      Striae  excessively  delicate ;  calyptrifonn 
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process  tenninating  in  a  very  long  delicate  bristle,  generally  curved.     Breadth 
of  frustule,  1*5  to  2  cd.m«    Usually  only  fragments  of  this  form  are  found. 

Marine. —Rare.  Blankenberghc  and  basin.  Coasu  of  England  (Bright wdl,  Stolt.,  Kitton, 
Norman,  Baddeley,  Wallick).  Scotland  (Baxter  ColL.  No.  3591).  Ireland  (O'Meara).  Kattegat 
(Cleve). 


R.  Calcar-avis  Schultze  (Mull.  Arch.,  1858,  p.  339,  pi.  13,  f. 
5-10;  P^.,  p.  113,  pi.  4,  f.  9-10*),  plate  33,  fig.  884. 

Frustules  usually  solitary,  rarely  united  in  threes,  cylindrical,  of  rather 
large  size,  with  calyptra  tenninating  in  a  robust  mucro,  curved  like  a  spur. 
Frustules  very  delicately  silicious,  with  annulation  scarcely  visible. 

Marine. — Heligoland  (Max  Schultse).  England  (Norman).  Irdand  (O'Meara).  Mr. 
Peragallo  says  that  this  species  is  wide  spread,  but  that  it  is  overlooked  in  preparations  and  is 
easily  destroyed  by  adds.    It  is  only  distinctly  visible  when  its  endochrome  is  present 

R.  styliformis  Brightw.  (Q.J.M.S.,  1858,  vi.,  p.  94,  pi  5,  f.  s  ; 
H.V.H.  Atl.,  pL  78,  f.  i-s ;  pi.  79,  f.  i,  2  and  4* ;  Type  No.  442),  plate 
17,  fig.  601. 

Frustules  sub-cylindrical,  about  6  to  20  tiroes  longer  than  broad,  formed  of 

distinct  joints,  surface  covered  with  decussating  striae,  about  20  in  i   c.d.m., 

terminating  in  a  calytriform  spathulate  process,  bifid  at  the  base,  the  upper 

part  finishing  in  a  straight,  stiff  process.    Breadth  of  frustule,  2  to  4  cd.m. 

Length,  very  variable.    Silica  robust. 

Marine.— Rather  rare  in  Belgium  ;  Blankenberghe  and  basin.  England  (Brightwell,  Kitton, 
Baddeley,  Norman,  Stolt).    Scotland  (Baxter  ColL,  No.  2691).    Ireland  (0'Me.\ra). 

R.  imbricata  Brightw.  (QJ.M.S.,  1858,  vi.,  p.  95,  pL  5*  f.  6; 
H.V.H.  Atl.,  pi.  79,  f.  5-6* ;  Perag.,  p.  113,  pi.  5,  f.  2-3),  plate  33,  fig.  885. 

Frustules  cylindrical  with  section  elliptical;  calyptra  furnished  with  a 

small  and  robust  mucro;  annuli  covered  with  coarse  striae,  finely  divided 

transversely  (analogous  to  those  of  the  Radioseae)  inflected  on  each  side  of 

the  median  line  or  pseudo-raphe  of  the  scale ;  lines  of  imbrication  lateral, 

straight,  very  distant  in  each  pair,  silica  robust. 

Marine.— Coasts  of  England  (Brigbtwell  ?  Kitton,  Norman,  Baddeley).    Scotland  (Baxter  Coll., 
Na  3591),  Surface  of  River  Dee  (Stolt.). 

var.  Shrubsolii  {R.  Shrubsolii  Cleve ;  H.V.H.  Atl.,  pi.  79,  f.  11-13*), 
plate  33,  fig.  886. 

Only  differs  from  the  type-form  by  its  narrower  diameter. 

Marine. — England  (Norman,  Kitton),  Mouth  of  the  Thames  (Shnibsole).    Excessively 
common  and  abundant  in  the  Scheldt. 
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R.  alata  Bright w.  (qj.m.s.,  1858,  vi.,  p,  95,  pi.  5,  f.  8;  h.v.h. 

AU.,  pL  79,  f.  8*),  plate  33,  fig.  887. 

Frustule  cylindrical,  narrow ;  calyptra  rather  long,  much  flattened,  obtuse, 

without  a  mucro,  with  the  line  of  articulation  twisted  spirally,  showing  a  small 

spine  at  its  base.     Scales  rhombical,  finely  striate. 

Marine.— North  Sea  (SchiiU),  Kattegat  (Qeve).  Yannouth  (Kitton),  East  Coast  of  England 
(Nomum). 

R.  StClterfothii  (H.  p.  Monog.,  p.  13,  pi.  i,  fig.  17-18;  Eucampw 
striata  Stolt,\  a  cylindrical  arcuate  form,  is  met  with  rather  frequently  in 
pelagic  gatherings  and  has  been  recorded  by  Stolterfoth  from  the  surface  of 
the  Dee,  and  has  been  raised  by  M.  Schiilt  to  the  rank  of  a  genus  under  the 
name  of  Hensenieliay  which  the  author  defines  in  the  following  manner : — 

Henseniella  Schiitt,  1893.— Frustule  elongated,  cylindrical,  twisted, 
recurved,  forming  spiral  chains ;  membrane  slightly  silicious,  showing  numerous 
annuliform  septa ;  valves  elliptic,  plane,  or  concave. 

This  genus  includes  two  forms :  Henseniella  {Pyxilld)  Baltica  {Hens.) 
Schiitt  and  Henseniella  Stephanos  {Hens,)  Schiitt, 


GENUS  85.— DACTYLIOSOLEN 
CASTR.,  1886.      Per.  cm.,  1892. 

Frustules  cylindrical,  annulate;  valves 
plane,  circular,  symaietrical,  without  spines 
or  processes^  sometimes  showing  a  crown  of 
marginal  dots. 

This  genus  was  established  by  Count  Castia- 
cane  for  a  single  form,  D.  antarcticus  represented 
in  the  margin  (fig.  134).  Mr.  Peragallo  has 
extended  it  somewhat  so  as  to  admit  into  it 
different  badly-classed  forms,  which  link  the  true 
Rhizosolenia  to  Melosira, 

No  Dactyliosolen  belongs  to  our  r^ions. 


F»g.  134. 
Dactyliosokn  antarcHcus, 


GUIKARDIA. 
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GENUS  86.— CUINARDIA,  H.  Per.,  1892. 


Frustules  cylindrical,  annulate  ;  valves 
circular,  showing  an  undulation  ending  in  an 
elementary  mucro. 


Fig.  135. 

Guinardia /Uucidtu 


G.  flaccida  (Castn)  H.  Perag.  (Monogr.  Rhiios.,  p.  107,  pL 
i|  ^  3-s)- 

Frustules  qrlindrical,  valves  hyaline,  furnished  with  a  small  projecting 
spur,  lateral,  placed  on  the  summit  of  an  undulation  of  the  valve;  rings  flat, 
hyaline^  imbricated  in  twos ;  lines  of  imbrication  oblique,  simple  and  opposite. 
Diameter,  25  to  80  cdm.  Silica  very  slight,  frustule  completely  put  out  of 
shape  by  dessication  (H.P.). 

Marine.— Maritime  Sdtddt  (H.V.H.),  Kattegat  (Cleve).    PeragaOo  aays  it  is  voy  widespread. 

DD 
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GENUS    87.— LAUDERIA    CLEVE,    1873. 


Fig.  136. 
iMMdiria  annukUa, 


Fmstules  cylindrical,  annulate ;  valves 
orbicular,  covered,  at  least  near  the  margins, 
with  numerous  filiform  processes  or  spines. 

The  type-form  of  this  genus  is  Lauderia 
annulata  CUve^  which  is  figured  in  the  macgin 
(fig.  136),  and  which  inhabits  the  Java  Sea, 
Lauderia  delicatula  was  found  by  Stolterfoth,  in 
1879,  on  the  surface  of  the  Dee,  England. 


About   a   dozen   other   species    have   been   described,   but  all   those 
hitherto  discovered  belong  to  warmer  regions  than  ours. 


Detonula  Schiitt  (1893),  ^^  ^  genus  created  at  the  eiq)ense  of 
Lauderia^  for  forms  with  plane  valves,  without  small  spines,  on  the  disc, 
sur&ce. 


PBRAGALLOA. 
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GENUS  87^V.— PERAGALLOA  SCHUTP,  1895. 


Frustules  formed  of 
numerous  annulate  joints, 
interrupted,  with  orbicular 
valves  furnished  with  two 
long  horns,  more  or  less 
spinous  or  hirsute. 


This  curious  genus,  which 
approaches  Atttuyay  has  the  body 
of  a  DfutyHosolm^  and  the  valves 
of  a  Chatoceros.  It  only  com- 
prises a  single  spedes. 


Fig.  137. 
Piragaiha  Meridiana, 


Peragalloa  meridiana  Schiitt  (Ber.  Deutsch.  Bot  Geseii 

189s,  riii^  p.  36,  pi  S»  t  28*), 
Found  pdagic  in  Uie  Baltic  Sea  (Scfafltt). 
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GENUS  88.— ATTHEYA  WPST,  i860 


Frustules  cylindrical,  annu- 
late, slightly  elongated,  flattened; 
valves  elliptic,  having  a  central 
nodule,  and  furnished  with  two 
bristles  at  the  apices. 

A  single  species. 


Fig.  138. — Attkeya  dtcora^ 


Attheya  decora,  West.  (T.M.S.,  i860,  viil.,  p.  152,  pi.  7,  f.  15* 

Characteristics  of  the  genus. 

Manne.— Normandy   (Br^b.  I)     England   (West),   Creswcll    R.   Taylor  I).   Tynemouth   (R. 
Taylor  I),  Surface  of  Dee  (Stolt.). 

Mr.  Peragallo,  at  page  11  of  his  monograph,  says : — 

On  the  margins  of  the  valve  may  be  seen  two  lines  or  sutures,  which, 
parting  from  the  central  umbilicus,  pass  under  the  brisdes,  so  that  the  valve 
in  reality  consists  of  two  calyptrse  coupled  together.  The  sutural  lines  of 
the  frustule  follow  this  direction,  and  are  inflected  at  their  middle. 

In  my  opinion,  and  until  otherwise  determined,  the  Attheya  ought  to  be 
considered  as  the  longitudinal  juxtaposition  of  two  Rhitasolenia.  It  is  a 
transition  between  a  true  Rhizosolenia  and  a  Chatoceros. 


1 1. — EucniETOCEREiE.^Frustules  not  consisting  of  numerous 
annuli. 


GENUS  89.— CH^TOCEROS  EHR  (1844).  Char,  emend. 


Valves  convex,  elliptic  or  circular,  furnished  with  very  elongated 
arms.    Frustules  generally  united  into  long  cylindrical  filaments. 


CHiETOCEROS. 
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Sub-genm    I.— CHi€TOCEROS.       Valves    elliptic,    with  awns  not 
arranged  in  a  circle  on  the  margin  of  the  valve. 


Fig.  139. — a.  Chatoceros  Wighamii.    b.  Chtetoccros  LoreMzianus, 

ANALYSIS    OF    SPECIES, 
Frustules  closely  united    ......  Oh.  annatom. 

Apertures   very  large,  suborbicular ;    valves  with 


Frustules  leaving 

apertures  between 

one  another. 


r  - 

horns  straight  or  very  slightly  curved  .  Oh.  Wighamii. 

1 


Apertures  lonely  elliptic,  lanceolate ;  horns  curved 
in  the  direction  of  minor  axis 


Oh.  paradoxwn 
Tar.  Bibenii. 


^Ch.  armatum^  West,  (t.m.s.,  i860,  viii.,  p.  151,  pi.  7,  f.  12; 

H.V.H.  Atl,  pi.  81,  f.  1-4* ;  Type  No.  446),  plate  18,  fig.  603. 
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Valve  elliptic,  having  at  each  apex  a  long  awn,  with  an  obtuse  enlaiged 

apex,  surrounded  at  the  base  with  several  acute  and  much  shorter  awns. 

Girdle  face  of  fnistule  elongated,  quadrangular.    Frustule  slightly  silidons,  of 

variable  size,  3  to  6  cdm.  in  breadth. 

Mirine. — Found  in  abondancs  on  the  sands  at  Blankenberghe,  where  the  iraves  aomeUmes 
leave  it  in  the  form  of  long  brownish  streaks.  England  (West.,  Stolt.,  Kitten).  SooChmd  (Baxter 
CoU.,  Na  9888).    Holland  (Suringar). 


Ch.  Wighamii  Brightw.  (QJ.M.S.,  1856,  iv.,  p.  108,  pL  7,  f. 
19.36;  H.V.H.  Atl.,  pi.  8a,  f.  i»),  plate  18,  fig.  604. 

Valve  convex,  oval,  covered  with  small  spines,  having  at  each  end  two  very 

long  acute  awns.      Frustules  united  into  a  long  filament     Valve  (in  the 

specimen  observed),  2*5  c.d.m.  in  length,  by  a  cd.m.  in  breadth. 

Marine.— Very   rare  at   Blankenberghe  (and  Basin).    Floating  in  the   Scheldt    (H.V.H.). 
England  (Kitton,  StolL,  Norman). 


Ch.    paradoxum  CI.  (Diat  Java,  p.  10^  pL  3,  f.  16). 

Valves  fiat,  with  raised  centre,  oval,  horns  flexed  in  the  direction  of  the 
minor  axis,  very  flat,  fiimished  with  alternating  elevations.  Frustules  united 
in  a  chain,  leaving  between  them  two  laige  elliptic  oval  apertures. 

Pelagic.— Found  floating  at  Java.    Surfoce  of  Dee,  Engknd  (StolL). 

var.   Eibenii  Gran.  (H.V.H.  AtL,  pL  83,  f.  9,  io»)  plate  35, 
fig.  916. 

Centre  not  raised,  interfrustular  apertures  longly  elliptic,  with  lanceolate 
apices.    Length  of  valve,  about  4  c.d.m. 

Pdagic— North  Sea  (Eiben).    Maritime  Scheldt  (H.V.H.). 

Sub-genus  II. — Bacteriastrum. — Valve  circular,  bearing  on  its 
margins  a  circlet  of  long  awns. 

Ch.  (Bacteriastrum)  varians  Lauder  (T.M.S.,  1864,  iv., 

n.s.,  p.  8^  pL  3,  f.   1-6;    Actimscus  Ehr.\   RV.H,  AtL,  pL   80,  C    3-5*; 
Type  Na  44S)»  pl«te  x8,  fig.  605. 

Valve  circular,  covered  with  more  or  less  sparse  granules,  showing  a 
conspicuous  median  dot,  and  bearing  on  its  margins  a  corona  of  long  awns, 
variable  in  number,  with  their  ends  often  undulate,  sometimes  straight, 
bifurcated  m  the  mdividuab  forming  the  median  portion  of  the  filament, 
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simple  and  more  or  less  curved  in  the  terminal  individuals.    Frustules  united 
by  about  ao  in  a  filament 

Mttrine.— Rare.  Blankenbergfae,  2nd  BmUi;  ;  floatinff  in  the  Schddt.  (H.V.H.).  Stomachs  of 
NocHhua.  Yarmouth  (Kitton).  Sitrfaoe  of  Dee,  England.  Common  (Stolt).  East  Coast  of 
England  (Nonnan). 

NaU. — The  forms  for  which  Ebrenbeig  constituted  the  genus  AcHniscus 
were  not  diatoms,  and  subsequent  authors  who  have  written  on  these  forms 
have  not  admitted  them  in  their  classification.  Ehrenberg  included  the  genus 
Baderiastrum  in  his  genus  Actiniscus^  but  without  any  plausible  reason,  and 
he  continued  to  do  so  until  his  last  work,  Fartsetzung  der  Mikr.  Studien^  ^^jj. 
All  the  forms  of  Baderiastrum  ought  to  be  included  in  the  g^nus  Chatoceros 
(Note  by  Mr.  Kitton). 


Sub-genus  III.— Corethron  Castr.,  1886. 


Valves  convex,  furnished 
with  a  corona  of  erect  spines. 
Frustules  cylindrical. 

As  will  be  noticed,  the  difier- 
ence  between  Bacteriastrum  .nnd 
Corethron  consists  in  the  spines 
of  the  first  genus  being  placed 
horizontally,  while  in  Cont/iron 
Fig.  14/x^ContMron  kispiium  Castr,  they  are  erect      Hitherto   five 

species  have  been  described,  none  of  which  inhabit  our  shores. 


424 


DITYLUM. 


GENUS    90.— DITYLUM    BAILEY,    1861. 


Valve  angular,  furnished  with  a  long  cen- 
tral spine,  with  radiant  puncta  Frustules 
distant,  slightly  silicious,  with  undulated 
margins. 

ANALYSIS    OF    SPECIES. 

r  Striae  excessively  fine ;  valves  not  bordered 
I         with  indenutions  .*       .        .  D. 


Striae  well  marked ; 
L        indentations 


valves  bordered  with 


D.  BrightwtfUlL 


D.    Brightwellii    (West)   Grun. 

{Triceratium  Brightwellii,  W^st,  T.M.S.,  1858, 
viii.,  p.  149,  pi.  8,  f.  I,  5  and  8;  D,  trigonum 
and  iruEquale  Bail;  Triceratium  undulaiuni, 
Brightw.,  Q.J.M.S.,  1858,  vi.,  p.  153,  pi.  8; 
H.V.H.  Atl.,  pL  114,  f.  4,  8  and  9*;  in  Type  No. 
529)  plate  17,  fig.  606, 

Valves  triangular  or  tetrangular,  with  margins 

straight  or  undulated,  furnished  with  small  spines, 

somewhat  elevated  in  the  centre,  and  bearing  a 

long  spine,  surrounded  by  a  small  narrow  hyaline 

area;  striae  radiant  (12  in  i  cdm.  at  the  maigin 

of  the  valve),  with  very  distinct  puncta.    Girdle 

face  with  connecting  membrane  apparently  smooth. 

Breadth  of  side  of  frustule  about  3*5  to  4*5  cdm. 

Marine.  Blankenberghe,  rare  ;  very  abundant  in  some 
pelagic  gatherings  from  the  Scheldt  (H.V.H.).  England  (W. 
AmoU  !  Kitton), 


Fig.  \^\,^Dityium  Brightwellii. 


D.  intricatum  (West.)  Grun.  {Triceratium  itUricatum,  West, 
T.M.S.,  1858,  viii.,  p.  148,  pi.  7,  f  5 ;  H.V.H.  Atl,  pi.  114,  f.  2*),  plate  17, 
fig.  607. 
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435 


Valve  triangular  with  angles  elevated,  margin  triundulate,  without 
indentations ;  a  rather  short  spine  in  the  centre ;  striae  radiant,  very  fine,  about 
20  in  I  c.d.m.  at  the  margin  of  the  valve.  Frustules  distant,  united  in  a 
filament    Length  of  side  of  frustule,  about  6  cd.m. 

Marine.— Very  rmre.    Blankenbergbe,  sod  Bonn. 
Note. — ^These  two  Ditylum  are  probably  forms  of  a  single  species. 


GENUS  91.— SYNDETONEIS  GRUN.,  1888. 


Valves  dissimilar,  with  two  marginal  bid- 
dulphiform  elevations,  and  having  in  the  centre 
a  long  horn. 

The  horn  of  one  of  the  valves  with  its  apex 
dilated,  somewhat  bifid  ;  that  of  the  other  valve 
bifurcate,  clasping  the  horn  of  the  other  valve. 

The  genus  includes  only  a  single  form,  S. 
ampkctcns  {Gr,  and  Sturt,)  Grun.y  found  in  the 
Oamaru  Deposit  (New  Zealand),  and  figured  in  the 
maigin. 


Fig.  14a.-  Syndiioiuis 

amfJecims  {Gr,  and  Shtrt.) 

GruM, 
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PYRGODISCUS. 


GENUS    92.— PYRGODISCUS     KITTON,    1885. 

Valves  orbicular,  fur- 
nished with  punctate  lines, 
regular,  radiant ;  showing 
a  high  central  elevation, 
usually  with  eight  angles, 
terminated  by  the  same 
number  of  very  robust, 
erect  spines ;  with  mai^ns 
Fig.  i43.-/>f3ptt/i^i  armatus,  fumished  with  eight  eleva- 

tions,  each  crowned  with  a  short  robust  awn,  alternating  with  the 
spines  of  the  central  elevation,  and  connected  with  it  by  a  ridge,  or 
smooth,  elevated  line. 

lliis  genus  was  created  for  the  fossil  form  P.  armatus  KUU^  represented 
in  the  figure  in  the  roaigin  (fig.  143),  which  is  found  in  the  marl  (Tegei)  from 
Briinn,  in  Moravia,  and  which  is  characterised  by  its  size,  which  attains  to  8 
to  10  cdm.  in  diameter,  while  the  P,  simplex^  afterwards  created  by  Dr.  O. 
Witt,  is  much  more  delicate,  and  hardly  reaches  in  diameter  the  moiety  of  the 
preceding.    It  is  found  in  Simbirsk. 

Dicladia  £hr., 
1844.— Frustule  com- 
pressed, with  sutural  por- 
tion narrow,  fumished 
with  horns,  more  or  less 
elongated,  often  ramous 
or  furcate.  Valves 
sometimes  short  and 
obtuse,  at  other  times 
fumished  with  short, 
Fig,  iM^^Duiadia  Capnohu  Ekr,  Scattered  spines. 


DidotUa  Capreolus  (fig.  144  in  margin),  is  the  best  known  species  of  this 
genus.  It  is  frequently  met  with  in  the  living  state  (amongst  others  by  Mr. 
Norman,  in  Asddinus,  off  Hull),  and  in  guanos  and  fossil  deposits  (Peters- 
buxgh,  Naparima,  Richmond,  etc.).    According  to  the  observations  of  Count 


SniNOIDIUM. 
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Castnicane,  Z>.  Capnolus  is  only  a  spore  of  a  Chmi<K«ra$^  and  consequently 
should  be  named  Ch.  Dkioiiia  (Ehr.)  Cast  See  Castr.  *'  Challenger,"  p.  8i, 
pL  19,  £  7. 

I  include  the  Tkaumatonema  of  Greville  in  the  DUladia. 


GENUS   93.— SYRINGIDIUM    £HR,,    1845. 

Frustules  elongated,  with  valves  furnished 
with  mucronate  horns.  Valves  usually  dis- 
similar, one  of  them  having  only  a  single  and 
the  other  two  horns  or  processes. 

The  genus  includes  about  a  dozen  forms;  the 
£  Amiruanum  Bail^  represented  in  the  margin  (fig. 
145X  ^  found  in  a  living  state  in  Brazil,  at  Trinidad, 
and  in  Bengal,  and  is  also  found  in  a  fossil  state  in 
Fig,  \^^SyrimgiiiMm      the  deposit  of  Nankoori. 

Syndendrium  Ehr.,  1845. — 
Valves  dissimilar,  one  smooth, 
the  other  furnished  with  numerous 
elongated  spines,  often  ramous. 

According  to  Mr.  Cleve  and  Count 
Castracane,     Sjyndendrium    are    only 

Fig.  i^6,-^ynd4ndrium  Diadema.  spores  of  Chatoceros. 

Syndendrium  Diadma  Ehr.,  represented  in  the  margin  (fig.  146X  is  found 
in  Peruvian  guanos.  Mr.  Lagerstedt  has  also  noticed  it  at  Fiskebackii, 
Bahnsie,  and  Mr.  Norman  in  Ascidinus  off  Hull,  England. 

QENUS   94.— HERCOTHECA    EHR.,    1844. 

Frustule  with  dissimilar  valves, 
one  slightly  inflated  with  a  rounded 
inflation,  the  other  with  a  very  strong 
elevation,  subconical.  Valves  bor- 
dered with  a  marginal  corona  of 
spines  or  erect  needles. 

I  give  in  the  margin,  after  Ehren- 
berg,       Hircothua      mamillaris     Ehr.^ 


Fig.  147. — Herfiktca 


which  is  found  in  a  fossil  state  at  the  Bermudas. 
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GENUS  96.— GONIOTHECIUM  EHR.,  1844. 

Valves  similar,  smooth  or  hyaline, 

more    or    less    irregularly    elliptic, 

without  spines.     Sutural  face  often 

showing  fine  puncta  ;  frustules  united 

in    chains,    inflated    at    the   median 

portion,  then  constricted,  and  lastly, 

suddenly  attenuate  at  the  apices. 

SiJiuiUvar! i>tmUa!  Brightwcll  and  Castncane  refer  this 

genus  to  Chatoceros,    The  G,  Odoniella  Ehr.  rar,  Danua  Grun:^  found  in  the 

deposit  of  Mors  (Jutland),  is  represented  in  fig.  148  in  the  maigin. 
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Tribe  XX.— MeLOSiRB/E. 


Fnistules  apiculate  (tbe 

extremities  of  the  margin 

drawn  out  into  a  point), 

not  radiate. 


(    Fnistules    f  Fnistules  showing  in  the  girdle  fiioe  a  simple 

J,  I 


cylindrical,  |      or  alate  apiculus 


I        with       < 

\    dissimilar       Frustules  showing 
valves.      L     of  alate  spines  iw 


TjxxntL 


in  the  girdle  face  a  comb 
welded  at  the  base 

Frustules  not  cylindrical,  apiculate  in  tbe  valve  fwce ;  valves 
similar     ...... 

One  or  more  spines,  central,  corona!  or  scattered,  robust, 
rather  short;  but  no  internal  oostse    . 

Numerous  scattered  spines,  sometimes  also  ixxmd  the  valve ; 
valve  with  broad  margins,  furnished  with  internal  costas 
on  the  girdle  face  ..... 

Valves  furnished  with  narrow  and  very  long  mai^nal  spines ; 
spines  simple  or  brandies  all  of  equal  length 

'  Frustules  cylindrical,  with  somewhat  large  regular  marginal  teeth   and   a 
peculiar  central  clasping  spine  ..... 


Fnistules  cohering 
by  the  spines. 


si 

1 

3 

1 

0 

c 

s 

1 

z 

1 

■§ 

ca 

1 

St^bmopjxli. 


SyBdflikMjitls. 


Valve  elliptic  or  sub- 
linear,  with  spifles  or 
marginal  teeth,  and  the  ' 
median  portion 
inflated  elevated. 


Valves  furnished  with  a  peculiar  hooked  central 
nodule    .....  BatOariA. 

Valves  linear,  with  median  portion  inflated,  elliptic, 
without  any  peculiar  nodule ;    linear   portion 


smooth,  wnth  spines,  without  septa 


CQaTQlaila. 


I 

S 
8 


Frustules  cylindrical ;  ends  first  constricted  and  finally  expanded  into  a 
connecting  nodule       ...... 

Frustules  united  by  a  delicate  mucous  thread;    valves 
silidous,  having  small  marginal   spines   and 


Frustules 

united 

into  long 

filaments. 


slightly   silici< 
radiatmgdich 


dichotomous  striation 

Frustules   closely   united,   ro- 
bust;  valves  circular,   very 
silidous,  often  furnished  with  • 
small  teeth  at  the  junction 
of  the  frustules. 


TliAlaa^oainL 


Frustules    and    valves 
with  cellular  structure .  SndjOtUt. 


Frustules    and    valves 
punctate,  not  cdlular  . 


'  Valves  somewhat  hyaline  and  conical  or  inflated  in  girdle 
view,  showing  costse  or  ribbed  lines  in  girdle  view ; 
apices  often  truncate  or  spinous  ;  interspaces  punctate  . 


Frustules 

united  by 

twos  and 

threes. 


Valves  apparently  hyaline  and  showing   from    3 
mammiform  elevations 


to   s. 


'  Frustules 
eUiptic 

^ 

1 

a 

Valves 

round. 

convex,  . 

1 

likea    ^ 

watdi- 

I 

glass. 

npressed,     subquadrangular ;      valve 


Dmzidgtft, 


f  Valves  \rith  areolatc  margin  and  hyaline, 
umbilicate  centre  . 


Margin 

not 
arcoate. 


Valves  regularly  striate- 
punctate  throug^ioiit  the 
surCsice  • 

Valves  with  umbilicate  cen- 
tre, very  findy  striate, 
sub-hyaUwe 
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GENUS  96.— PYXILLA    (GREV,    1864),    H,V.H.    Emend. 


Fig.  I49« 
Fyxiila  Barbadimsis, 


Fig.  150. 
Ketttrodiscus  HuMgarieus, 


Fig,  151. 
Pteroiheca  aeukifara, 

Frustules  simple,  cylindrical,  pyxidiform  ;  valves  often  of  unequal 
length,  showing  in  the  centre  a  simple  or  alatc  apiculus. 

As  we  understand  this  genus,  it  includes  three  genera  of  other  authors, 
which  we  consider  as  subgenera  only,  differing  from  one  another  as  follows : — 

Apiculus  simple  .  .  ....  FyzUlAOriT. 

Apiculus  covered  wiUi  small  scattered  spines  .  KMltrodlieilsFaBt 

.  Apiculus  laterally  alate  and  branched  ....  Ftarothaoft  QroL 

I  figure  here  PyxUla  BarbcuUnsis  Grev,  (fig.  149),  Keirodiscus  ffungaricus^ 
Pant.^  (fig.  150),  and  Fterotheca  acuki/era^  Grun.  (fig.  151).  All  these  forms 
are  fossil 


GENUS  97.— KTENODISCUS  PANT.,  zSgz. 

Valves  rounded,  convex,  divided 
into  compartments  dichotomously, 
with  margins  surrounded  by  ellip- 
tic hyaline  spaces.  Frustules 
showing  in  girdle  view  the  valves 
very  inflated,  crowned  with  a  comb 
of  alate  spines  fastened  at  the  base. 

Dr.  Pantocsek  Ktenodiscus  Hungaricus 


Fig.  159.— AT/OTMlSMmtf  flut^aricus* 

I   reproduce   (fig.   152)  .  after 


Pani^  a  curious  fossil  form  from  Hungary,  which  resembles  a  Prussian 
helmet 


PEPONIA. 
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The  genus  also  includes  Kien.  Rossicus  Pant.,  which  has  been  found  at 
Kusnetzk  (Russia),  which  differs  from  the  preceding  form  by  its  less  developed 
comb  and  by  the  broad  hyaline  margin  of  the  valve. 

GENOS    98.-.PBPONIA    GREV.,    1863. 

Valves  inflated,  subcircular, 
with  margin  abruptly  prolonged 
into  a  triangular  apiculus,  obtuse 
on  the  two  opposite  sides.  Surface 
of  the  valve  and  of  the  apiculus 
areolate.  Apiculus  with  apex  raised 
into  a  short  horn. 

This    genus    only    includes    one 
species,    P,    Barbadensis    Greo.    (fig. 
F'jg.  ^^—Pfp^mia  Barbadensis,  153),' which  has  been  found  in  Barba- 

does  deposits,  Bridgewater  (!)  and  Cambridge  Estate. 


GENUS  99.— STRANGULONEMA 
GREV.,    1865. 


Fig.  154- 

SiroMfiuhmtwM 

BarbadtmsiSt 


Frustules  puncto-areolate,  united  into  a  cylindrical 
filament.  Valves  constricted  near  the  apices,  then 
spread  out  and  enlarged  into  a  nodule. 

This  genus  was  created  for  S.  Barbadensis  Grev.  We 
reproduce  the  figure  of  this  author  {Hg.  154),  but  in  the 
specimen  of  this  diatom  in  my  possession  the  constriction 
is  abrapt  and  not  like  the  neck  of  a  decanter^  as  designed 
by  Greville.  Nor  can  I  recognise  the  undulated  soldering 
of  the  adjacent  nodules.  This  very  rare  diatom  is  found 
in  the  (Cambridge  Estate  (Barbadoes). 
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GENUS  100.— SYNDBTOCYSTIS  RALP&  Manuscr., 

Z864. 


Valves  subcircular,  with  dentate 
margins  ;  having  in  the  centre  a  cylin- 
drical process,  curved  into  a  hook, 
which  unites  the  valves  to  that  of  the 
next  frustule,  and  thus  produces  a 
filament 

We  reproduce  (fig.  155),  after  Walker 
and  Chase,  Syndetocystis  Barbadtnsis  Ralfs^ 
a  very  curious  form,  found  in  the  Cam- 
bridge Estate  Deposit,  Barbadoes. 

In  the  Manuscript  for  the  FlfUi 
Edition  of  Pritchard,  which  forms  part  of 
my  library,  Ralfs  thus  expresses  himself: — 
''  Syndetocystis  N.  G.  Rolfs.  Frustules 
as  in  Biddulphia^  but  connected  in  a 
chain-like  manner  by  strong  spines  fix>m 
the  centre  of  their  valves.  The  firustules 
in  the  firont  view  resemble  those  of  the 
other  genera  of  this  fiunily,  except  in 
having  from  the  centre  of  each  valve  a 
stout  central  spine,  which  is  suddenly  bent  near  the  end  and  curved  in  a  Hnk- 
fike  manner  round  a  similar  spine  from  the  adjacent  frustule.  In  the  fossil 
state  at  least  these  spines  slide  upon  each  other,  altering  the  distance  between 
the  frustules,  as  is  well  shown  in  fig.  155,  taken  from  a  very  perfect  specimen 
belonging  to  Qur  friend  Mr.  Norman,  of  Hull. 

*'  S.  Barbadensis  Ralfi,^  also  from  Cambridge  Deposit,  Barbadoes.  Mr. 
Johnston. 

**  Valves  broadly  elliptical  or  suborbicular,  with  a  process  near  each  apex 
and  one  or  more  subulate  spines,  which  are  best  seen  in  the  fix>nt  view.  Sur- 
rounding the  stout  central  spine  is  a  large  smooth  portion,  bordered  by  a 
drdet  of  pearly  granules^  firom  which  radiate  rows  of  granules." 


SymdoeysHs  BaHmdtmHs. 


RUTILARIA. 
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GENUS  101.— RUTILARIA  (Grev.,  1863).  Emend  Grev., 

z866. 

Frustules  very  compressed,  united 
in  a  short  filament  Valves  gently 
elevated  at  the  angles,  with  a  peculiar 
central  nodule  prolonged  into  two 
short,  linear,  obtuse  processes.  Mar- 
gins of  valve  pectinate,  ciliate. 

vcr.)  ienMicoTHu,  dozen  species,  mostly  fossil.    The  figure 

in  the  text  (fig.  156)  represents  R.  {Epsilon  var.)  tenuiccrnis  Grun.^  found  in  a 
living  state  at  Manilla. 

/^  ^  GENUS    102.— CLAVUL  ARIA 

GREV.,    1865. 

Frustules  free,  linear,  elongated,  with 
numerous  transverse  divisions,  an  elevation  at 
the  median  portion  and  numerous  awns. 
Valves  linear,  dilated  at  the  median  portion, 
shewing  somewhat  scattered  awns  on  the 
surface. 

A  single  species,  Clavularia  Barbadensis  Grev,^ 
found  by  C.  Johnson  in  the  Cambridge  Deposit, 
Barbadoes  (fig.  157). 

This  curious  form  disconcerts  all  preconceived 
ideas,  and  it  is  difficult  to  know  where  to  class  it. 

In  the  specimens  in  my  possession,  the  valve  is 
smooth  and  shows  no  trace  of  striation ;  the  spines 
are  not  situated  in  a  straight  line,  as  in  Greville's 
drawing,  whose  figure  we  reproduce,  but  they  are 
scattered  on  the  valve. 

We  give  below  the  description  which  Greville 

made  of  C  Barbadensis.    The  examination  of  my 

specimens,  which  are  unfortunately  few  in  number, 

4-J      suggests   a   doubt  if  C  Barbadensu  be  a  true 

diatom. 

The  following  is  Greville's  description : — 

''Frustule  '0060''  to  'ooSo''  in  length  and 
scarcely  'oooa'"  in  breadth,  perfectly  linear,  except 


V 


ss 


Fig.  157. 
Cigvmlaria  BoHmdmsis, 
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STEPHANOPYXIS. 


at  the  acute  apices,  having  narrow  margins,  one  of  them  (which  I  call  the 
upper)  strong  and  coloured.  Numerous  transverse  dissepiments  occur 
throughout  the  whole  length,  at  irregular  intervals,  except  for  a  space  of 
about  '0014''  in  the  middle,  which  is  occupied  by  a  smooth  lamina,  folded 
up,  as  it  were,  and  pressed  against  the  surface,  and  so  concealing  the 
dissepiments,  convex  above,  where  it  is  on  a  level  with  the  coloured 
mai^gin,  and  gradually  tailing  off  below  into  the  uncoloured  margin.  Along 
the  upper  maigin  are  situated  a  row  of  very  short  stout  subcapitate  processes, 
standing  up  like  little  nails,  at  irregular  distances,  evidently  arising  out  of  the 
substance  of  the  margin  itself,  and  of  the  same  colour,  and  having  no 
reference  to  the  pseudo-dessepiments.  The  number  of  these  processes  varies ; 
two  generally,  but  sometimes  three  or  four,  belong  to  the  centre,  and  between 
the  centre  and  each  apex  there  are  from  6  to  9.  The  valve  is  the  view  which 
occurs  most  frequently,  and  strongly  resembles  a  CeratoneUy  there  being  an 
oblong  inflation  or  expansion  in  the  middle  which  passes  suddenly  into  the 
long  exceedingly  narrow  sub-acute  arms.  The  processes  above  described 
appear  in  the  view  of  the  valve  as  strong,  brilliant  puncta,  seated  on  one  of 
the  margins ;  but  the  puncta  which  occur  in  the  centre  or  inflated  portion 
(nearly  '0004''  in  breadth)  are  situated  more  or  less  in  the  middle  of  the  space 
and  not  on  the  maigin." 


GENUS   103.— STEPHANOPYXIS    (EHR.,    1844),    Char. 

emend. 


Frustules  cohering  by  their 
s\^\AlLW/  spines.    Valves    rounded   or 

^jS^^^^^k.        elliptic,  much   inflated,  with 
^^^^^^^F        structure  usually  cellular,  with 
Jt^§@CE^        cither    a    central    spine    or 
a,  i.  coronal  or  scattered  spines, 

Fig.  Tsfi.'-S^e^Matu^yxIs  canma,  ^         COnspiCUOUS. 

tf.  Valve.  b,  Fruitute. 

As  I  understand  it,  Creswdiia  Grev.  and  Trochosira  Kitt  are  included, 
according  to  the  above  definition,  in  the  genus  Stephanqpyxis. 

The  species  of  this  genus  number  more  than  30,  only  one  of  whichi 
SUphanopjxis  Dtrris  {Grev.\  Ralfi  {CreswdUa  Ddrris),  BLV.H.  Ad,  p.  83ter., 
f.  13*),  appears  to  have  as  yet  been  found  on  the  British  Coasts.  This 
was  found  by  Stolterfotb  on  the  surface  of  the  Dee,  England,  and  by  Norman,  in 
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AsddianSy  off  Hull    They  are  all  fossil  or  marine,  and  inhabit  especially  the 

I  torrid  and  arctic  regions.     We  give  here  the 

MM  /^N  frustule  (fig.  isW),  and  the  valve  (fig.  158^), 
JBm  \^y  ^  Si^hanopyxis  corona  (Ehr.\  Grun, 
(Sysiepkania  Ehr^y  which  is  found  in  the 
Nottingham  deposit  Trochosira  mirabilis 
Kiti.^  (fig.   159^),  and   Trochosira   Spinosa 


Fig.  i^— A_  Trochosira  wUraHHs, 


Troekorira  spimota, 

KiiK  (fig.  159^,  r),  are  both  found  in  the  ••  moler  "  of  Mors  (Jutland). 


OBNUS    104.— MUBLLBRIBLLA,    H.V.H.,    X894. 

Valves  elliptic,  with  non-cellu- 
lar structure,  the  median  portion 
apparently  smooth,  with  short 
scattered  spines,  margins  robust, 
divided  into  numerous  rectangular 
compartments,  formed  by  the  pre- 
sence of  perpendicular  costae  at  the 
margin. 

We  have  pleasure  in  dedicating  this 
new  genus  to  our  friend  the  Baron  and 
Dr.  Ferd  von  Mueller,  the  learned 
explorer  of  Australia,  who  for  more 
Fig.  i^o.-MweiUrUiia  Hmhata.  than  twenty  years  has  honoured  me 

by  keeping  me  au  courani  with  his  works. 

M-  limbata  (Ehr.)  H.V.H.   {Pyxtdimla  Kmhala  Ehr.,  H.V.H, 
AtL,  pL  Sjter,  f.  13-14*). 

Valve  elliptic,  much  inflated,  convex ;  central  portion  apparently  smooth, 
but  really  covered  with  very  fine  puncta  scattered  here  and  there;  other 
portions  irregularly  in  quincunx ;  numerous  robust  short  spines,  bifid  or  trifid, 
alat^  and  anastomosing  at  the  bases.  Margins  very  robust,  punctate  like 
the  median  portion,  divided  into  rectangular  compartments,  in  consequence 
of  the  presence  of  internal  costs  perpendicular  to  the  maigins  of  the  valve. 
Major  diameter  of  the  ellipse,  8  to  10  c.d.m. ;  minor  diameter,  about  4  c.d.m. 
FotsiL— Sta.  Mooka  (Prep.  Weisaflog,  Nos.  0x0  and  on),  Richmond. 

var.  Cristagalli  Bran,  and  Temp.   (Diat.  Japan,  p.  40,  pi.  8,  f.  8). 
Girdle  &ce  broad  and  like  a  hood,  having  the  form  of  a  cock's  comb. 
LimestODe  from  Sendai  and  Yedo  (Brmi). 
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yar.  delicatula  H.V.H.,  resembles  somewhat^  the  preceding 
variety,  but  differs  from  it  by  the  margin  in  girdle  view  being  narrower, 
and  by  the  valve  having  only  short  simple  spines  at  the  central  portion, 
and  furnished  on  the  margin  with  a  row  of  long,  slender,  recumbent 
spines.  Silica  delicate;  puncta  scattered,  conspicuous;  costs  feeble, 
distant 

FotsiL— Suu  Monica  (Wdssflog,  in  prep.»  No.  on). 


GENUS    105.— THALASSIOSIRA    CLEVE,    187a. 

Frustules  more  or  less  distant,  united  by  a 
mucous  delicate  filament ;  valves  round, 
slightly  silicious,  with  striation  radiant,  dicho- 
tomous,  furnished  with  small  submai^nal 
spines. 

Fig.  161. 

TkaiasHosita  Nordenskioldiu  This   genus  Only  includes  IL   Norienskioldii 

(fig.  161),  a  delicate  species,  whose  valves  are  from  2  to  3*5  c.d.m.  in  diameter, 
and  which  is  found  floating  on  the  surface  of  the  Arctic  seas  in  latge  quantities. 


GENUS    106.— SKELETONEMA    GREV.,    z8^ 


Frustules  cylindrical,  united  into  a  filament; 
valves  inflated,  heuri-spherical  or  digttati- 
form,  with  a  marginal  corona  of  long  teeth 
or  spines,  simple  or  bifurcate  at  the  summit 

The  genus  SkeUtonema  includes  about  a  doiea 
species,  of  which  only  a  single  species  belongs  to 
our  region ;  it  is  the : 


Fig.  16a. 
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Fig.  164. — Pantocsekia  cUvosa, 

The   genus  includes   only  a  single  species  P,  clioosa  Grun.^  which  is 
found  in  various  deposits  in  Hungary. 


GENUS  109.— MBLOSIRA  AGARDH,  1824. 

Valves  circular,  plane  or  convex,  often  with  small  teeth  at  the 
junction  of  the  frustules,  which  are  united  into  a  filament  of  greater 
or  less  length. 


tig,  \ti,^MekdravarUms, 
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Fig.  167. — Mclosira 
Rtteuutna,  van  duMtroiats* 


Fig  166. — SMosira  sulcata. 


Fig.  168. — Melosira  aremaria. 

The  species  of  the  genus  Melosira  are  scattered  throughout  the  world. 
The  genus  includes  a  large  number  of  species,  which  have  l^een  divided  by 
various  authors  into  several  different  genera.  Without  admitting  these  genera 
the  Melosira  may  nevertheless  be  divided  into  various  groups,  viz. : — 

Gailionella,  the  valves  of  which  are  carinate  ; 

True  Melosira  without  keels,  the  valves  being  simply  punctate  ; 

Paralia^  the  valves  of  which  are  both  punctate  and  areolate. 

We  represent  here  Melosira  varians  Ag.  ifig,  165),  Melosita  {jOrthosira) 
arenaria  Moore  (fig.  168),  Melosira  (Paralia)  sulcata  {Ehr,)  JCutz.  {^g,  166),  and 
lastly  Melosira  Ifoeseana  Rabh,^  of  which  Ehrenberg  made  a  special  genus 
under  the  name  of  Liparogyra  (fi%,  167). 
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Valves  with  one 

or  two  projecting 

keels. 


ANALYSIS  OF  SPECIES. 

I.  Valves  simply  punctate. — Melosira. 

*  Junction  surfaces  of  frustules  convex. 

Valves  with  only  a  slight  kccl.    Frustules  globular, 
usually  in  long  bands .  .  .  M. 


Vilves  without  a 
keel. 


Valves  with  two  subconical  keels     Frustules  usually 
solitary  or  united  by  two  individuals  .  M.  WfSllL 

f  Frustules  very  robust,  breadth  usoall^r  greater  than 
length,  suhfi[lobular  or  disciform,  with  valves  not 
constricted  between  the  sutuial  tone  and  the  apices 
which  arc  strongly  convex  .  M.  BOflTtri. 


Frustules 
constricted 
between  the 
sutuRil  zone 

and  the 

apices,  which 

are  more  or 

less 

flattened. 


Frustule  moderat^y  robust,  length 
usually  slightly  greater  than 
breadth,  apices  much  flattened      .  M.  Taitaas. 


Frustule  slightly  robust,  length 
usually  greater  than  breadth, 
apices  very  slightly  flattened         .  M. 


**  Junction  surfaces  of  frustules  plane,  often  denticulate. 

1.  FRUSTULE  SHOWING  A  SULCUS  NEAR  THE  SUTURAL  MARGIN. 

f  Frustule  robust,  broad  ;  valve  showing  at  the  centre  some  coarse  isolated 
i      granules  .  M. 


Frustule  more  or  C  Length  of  friistules  usuallv  not  much  greater  than 

less  narrow,  |       l^readth.     Va'.ve  with  rather  strong  granules- 
delicate  ;  valve  -{ 
entirely  covered  Ixngth  of  frustules  usually  greater   than    breadth. 


ILdlStUM. 


with  granules. 


Valve  with  very  fine  puncta 


M.  ennvlata. 


a.  FRUSTULE  WITHOUT  SULCUS  ON  EACH  SIDE  OF  THE 
CONNECTING  ZONE. 


Frustules  very  robust,  walls  very  thick,  breadth  greater  than  length,  finely 
striate  ;  disc  with  cost-v  .... 


iLamaiU. 


■  Frustule 
^moderately  ro- 
bust ;  disc 
granular,  without 
costae. 


'  Filament  formed  of  elongated  firustules,  with  coarse 
conspicuous  granules  . 

Filament  formed  of  short  frustules,  with  granules 
absent  or  only  very  delicate  and  obscure ;  frustule 
often  containing  imperfect  septa 


M.  gnuMdste. 


ILIMdkieL 


II.  Valves  punctate  and  areolate. — Paralia. 

A  single  form      ...  .  .  .  M.  snlotla. 

I.  Valves  simply  punctate  :  MELOSIRA. 
•  Junction  surfaces  of  frustules  convex. 

M.  nummuloides  (Bory)  Agardh.  (Syst  Aig.,  p.  8;  H.V.H. 

AU.,  pi.  85,  f.  I  and  2*;  Type  No.  457),  plate  18,  fig.  6o8. 
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Valve  circular,  very  convex,  with  a  rather  elevated  keel,  covered  with 
concentric,  undulated  striae;  puncta  fine  (18  to  20  dots  in  i  c.d.m.);  centre 
smooth.  Frustules  globular,  elliptic,  united  in  pairs,  forming  a  long  monili- 
form  filament.     Diameter,  about  3  c.d.m. 

Marine. — Covering  the  piles  of  the  palisades  at  Blankenberghe ;  England  (W.  Sm.,  Norman, 
Kitton,  Amott,  Comber,  Stolt.);  Scotland  (Baxter  Coll.,  No.  2748);  Ireland  (W.  Sm.) ;  South 
Wales  (Baxter  Coll.,  Na  9815) ;  and  on  all  the  Coasts  of  the  North  Sea. 


td.  Westii  W.  Sm.  (S.B.D.,  ii.,  p.  59,  pL  52,  f.  333;  h.v.h. 

Atl.,  pi.  91,  f.  II  and  12*;  in  Type  No.  320),  plate  18,  fig.  609. 

Valves  circular,  strongly  convex,  with  two  keels,  one  marginal,  the  other 

near  the  apex ;  external  keel  surrounded  by  a  circle  of  puncta  in  quincunx,  in 

the  middle  of  which,  on  the  internal  side  of  the  keel,  is  found  a  circlet  of 

coarse  beads  or  small  processes,   inequally  distant,  about  2  in    i   c.d.m., 

excessively  fine,  centre  dull.     Frustules  globular  or  subconical,  solitary  or 

united  by  twos.     Diameter,  3  to  4  c.d.m. 

Marine.— blankenberghe,  Antwerp  (Scheldt) ;  England  (W.  Sm.,  Kitton.  Comber,  Stolt.,  Nor- 
man) ;  Scotland  ;  and  probably  on  all  the  Coasts  of  the  North  Sea. 

M.  Borreri  Grev.  (Hooker's  British  Flora,  p.  401 ;  H.V.H.  Atl., 
pi.  85,  f.  s-8* ;  Type  No.  458),  plate  18,  fig.  610. 

Valves  strongly  convex,  with  coarse  puncta,  between  which  are  found  fine 

•puncta  irregularly  in  quincunx,  visible  only  by  oblique  illumination,  about  20 

rows  in  t  c.d.m. ;  junction-surface  hyaline,  sometimes  showing  some  isolated 

dots.     Frustules  geminate,  very  robust,   breadth  usually  more  than  length. 

Diameter,  2*5  to  4  c.d.m.    Sporangial  frustules  much  larger,  about  6  c.d.m. 

Marine/uii  brackish  water.— Blankenbershe ;  England  (W.  Sm.,  Kitton,  Comber,  Stolt,  Nor- 
man) ;  Scotland  (Dickie,  Amott) ;  Ireland  (Amott,  O'Meara) ;  and  on  all  the  Coasts  of  the  North 
Sea. 


M.  varians  Ag.  (Consp.,  1830, p.  64;  h.v.h.  Atl., pi.  85,  f.  10,  n, 

14,  and  15*;  Type  No.  4S9),'plate  18,  fig.  611. 

Valve  circular,  almost  plane,  covered  with  fine  puncta,  between  which  are 
found  some  coarse  dots.  Frustules  geminate,  with  fine  puncta,  intermixed 
with  some  coarser  dots,  with  a  row  of  submarginal,  distant,  coarse  beads.  Con- 
necting zone  enclosing  two  frustules,  finely  striate.  Sporangial  fiiistules  almost 
globular.  Diameter,  1*5  to  3*5  c.d.m. 
Fresh  waler.->Very  common  throughoot  Europe. 
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M.  Jurgensii  Ag.  (Syst  Alg.,  p.  9 ;  ht  subflexUis  W.  Sm.;  H.V.H. 
AtL,  pi.  86,  f.  1-3  and  5*;  Type  No.  460),  plate  18,  fig.  6ia. 

Differs  from  the  preceding  by  its  more  elongated  fmstules  and  its  valves 

more  convex,  and  very  constricted  near  the  margins. 

Bmckish  water.— Bdnum,  HoUand,  Englaiid,  Germany,  etc  ;  Sootkmd  (Kitton  in  Baxter 
Coll..  No.  3846). 

var.  octogona  Grun. !  (R V.H.  AtL,  pL  86,  f.  9* ;  in  Type  No. 
460),  plate  18,  fig.  613. 

Connecting  zone  with  blunted  angles. 

Brackish  water.— Austmweel  near  Antwerp.    Mixed  with  the  type-form. 

**  Junction  surfaces  of  frustulea  plane,  often  denticulate. 

I.— FRUSTULES  SHOWING  A  SULaTS  AT  THE  SUTURAL  MARGIN. 

M.  Roeseana  Rabenh.  (Aig.,  Nos.  383  and  504,  bussw.  Diat, 

pi.  10;  OitJwsira  spinosa  II'.  Sm.;  H.V.H.  AtL,  pL  89,  f.  1-6*;  Type  No. 
465),  plate  19,  fig.  614. 

Valves  circular,  with  striae  radiant,  ptmctate,  puncta  becoming  more  and 
more  fine  towards  the  centre,  which  is  hyaline,  and  furnished  with  two  to  five 
coarse  granules ;  striae  on  the  margin  of  the  disc  about  7  in  i  c.d  m.  Fms- 
tules with  valves  constricted  towards  the  disc,  whose  margins  are  denticulate; 
and  having  near  the  sutural  margin  a  broad  and  deep  sulcus.  Connecting 
membrane  very  finely  striate,  about  21  striae  in  i  c.dm.  Diameter  of  valve, 
1*25  to  4*5  c.d.m.    Sporangial  frustule  almost  spherical. 

On  moM.  etc— Frahan  (Delogne),  France  (De  Br6lx).  England  (W.  Sm.),  Scotland  (Kitton  in 
Baxter  CoO.,  Na  3850),  Irdand  (O'Meara). 

var.  spiralis  (Zsparvivra  spiralis  Ehr. ;  H.V.H.  AtL,  pL  89,  C  7  and 
8*;  in  Type  No.  465),  plate  19,  fig.  616. 

Fmstules  narrow  and  very  elongated,  furnished  internally  with  a  spiral 
band  transversely  striate. 

With  the  pieceding.— Very  rare.    Norwicfa,  England  (Kitton). 


M.  distans  KiitZ.  (Bac,  p.  54,  pL  2,  f.  12;  H.V.H.  AtL,  pL  86, 
f.  21-23*;  Type  No.  461),  plate  19,  fig.  616. 

Valve  circular,  with  sparse,  rather  strong  puncta.    Fmstules  with  very 
thick  valves,  sulcus  rather  broad,  but  very  deep.    Striae,  14  in  i  cdm. 
Fresh  water.— Hatrital  (Dd.),    Found  Uirougfaout  Noitliem  Enrope. 
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var.  nivalis  (W.  Sm.),  {Coumodiscus  minor   W.  Sm.  nee  KiUz.; 
H.V.H.  Atl.,  pL  86,  f.  25-27*;  Type  No.  462),  plate  19,  fig.  617. 

Valve  with  stronger  and  more  approximate  puncta. 
Marine.— Scotland  (Baxter  C6U.,  Na  9699). 

M.  Crenulata  KiitZ.  (Bac.,  p.  35,  pL  2,  f.  8 ;  M.  orUhaUea 
W.  Sm.;  H.V.H.  Atl^  pi.  88, f.  3-5*;  in  Types  Na  401,  481, etc),  plate  19, 
fig.  6x8. 

Valve  with  finely  punctate  disc,  puncta  scattered,  margins  showing 
numerous  well-marked  denticulations.  Frustule  much  longer  than  broad, 
showing  on  the  margin  of  the  valves  a  slightly  marked  sulcus,  striate,  with 
striae  generally  somewhat  oblique,  about  18  in  i  c.d.m.,  consisting  of  some- 
what elongated  puncta*  Diameter,  '67  to  2*0  cdm. 
Fresh  water.— Probably  not  rare.    Found  throughout  our  regions. 

forma  tenuis  {M.  tenuis  Kuiz, ;  H.V.H.  Ati.,  pi.  88,  f.  9  and  io»), 
plate  19,  fig.  619. 

Differs  from  the  type-form   by  the  greater  length  of  the  frustules 
and  smaller  diameter,  which  does  not  exceed  '5  cdm. 

Firesh  water.— Lake  in  Park  at  Antwerp  (H.V.H.,  Type  No.  190). 

forma  Binderiana  {M.  Binderiana  JOUs, ;   H.V.H.  AtL,  pi.  88, 
f.  16*),  plate  19,  fig.  6ao. 

Frustules  excessively  elongated.      Length  equal  to    5-8    times    the 
diameter. 

Fresh  water.— Rouge-doltre  (Delogne). 

All  these  forms  are  sometimes  met  with  in  the  same  gathering  and  even  in 
a  single  filament ;  they  are  therefore  only  forms  deserving  of  being  ranked  as 
varieties  (Kitton). 

a.  FRUSTULE  WITHOUT  A  SULCUS  ON  EACH  SIDE  OF  THE 
CONNECTING  ZONE. 

M.  arenaria  Moore  (in  Raifs  Ann.,  xii.,  pi.  9,  f.  4 ;  h.v.h.  Aa,  pi. 

90,  f.  I,  2  and  3* ;  Type  No.  468),  plate  19,  fig.  6ai  (left-hand  figures). 

Valve  with  very  thick  walls ;  disc  furnished  with  costae,  which  add  to  the 
breadth  and  height,  from  near  the  centre  to  the  circumference,  where  they 
simulate  spines ;  centre  slightly  depressed  and  covered  with  puncta ;  costse 
about  6  in  I  c.d.m.,  fitting  perfectly  with  those  of  the  adjoining  disc. 
Frustule  broader  than  long,  finely  striate ;  strise  punctate  in  quincunx  (about 
18  longitudinal  rows  in  i  cd.m.).  Valve  with  sutural  margin  fiimished  with 
costs  on  its  thickened  portion,  and  of  which  the  apices  fit  together  and 
simulate  two  rows  of  beads.    (In  fig.  i  of  H.V.H.  Atl.,  pi  90,  these  rows  of 
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b^ads  are,  in  error,  drawn  separated;    they  should  touch  one  another). 
Diameter,  6  to  lo  c.d.m. 

In  humid  mosses.  &C..  rare?— AUe(Delogne)Schooten  near  Antwerp  (H.  Van  den  Broeck). 
England  (W.  Sm.,  Kitton,  Amott,  Norman),  Scotland  (Greville).  Ireland  (Dickie.  O'Meara). 

M.  granulata  (Ehr.)  Ralfs.  (in  Pritch.,  p.  820;  h.v.h.  AtL, 

pi.  87,  f.  10-12*;  Type  No.  463),  plate  19,  fig.  621  (right-hand  figures.). 

Valve  disc  with  large  granules,  scattered,  distant,  slightly  marked,  maigin 
much  mdented.  Frustules  elongated,  with  valves  marked  with  very  coarse, 
strongly,  marked  granules,  arranged  in  longitudinal  lines,  7  to  9  in  i  c.d.m. 
Diameter,  '5  to  175  c.d.m. 

Fresh  water.—Brusiels.  Antwerp,  rare?  France,  England. 

var.  curvata  Grun.  (H.V.H.  Atl.,  pi.  87,  f.  i8*),  plate  19,  fig.  622. 
Valves  very  long,  filament  very  narrow,  curved. 
Fresh  water.— Antwerp.    Mixed  with  type-form. 

M.  Dickiei  (Thwaites)  KiitZ.  (Spec.  Alg.,  p.  889 ;  Orthosira 
DicldeiTkw.;  H.V.H.  Atl.,  pi.  90,  f.  10,  12,  15  and  i6»;  Type  No.  469), 
plate  19,  fig.  623. 

Valves  with  fine  granules  only  occupying  the  central  portion.  Frustules 
short,  with  very  fine  puncta  and  a  row  of  stronger  puncta  through  the  length 
of  the  connecting  zone.  Typical  frustules  are  often  mixed  with  other 
elongated,  elipsoidal  frustules,  formed  of  several  individuals  incompletely  par- 
titioned, emboxed  one  in  the  other.  Diameter,  1*25  to  175  c.d.m.  Length  of 
typical  frustules,  i  '25  to  2*5  c.d.m.  and  of  partitioned  frustules  up  to  5  to  6  c.d.m. 
Fi-esh  water,— -Very  rare.  ?    Frahan  (Delogne),  Scotland  (Dickie  I),  Ireland  (O'Meara). 

II.  Valvt  punctate  and  areolatc :  Paralia. 

M.  sulcata  (Ehr.)  KiitZ.  (Bac,  p.  55,  pi.  2,  f.  7 ;  Orthosira 
marina  W.  Sm,;  Paralia  sulcata  Heib,;  H.V.H.  Atl.,  pi.  91,  f.  16*;  in 
Types  Nos.  470,  490,  etcX  plate  19,  fig.  624. 

Valve  disc  bordered  with  a  series  of  coarse  beads,  alternating  with  a  series 
of  smaller  and  more  or  less  visible  beads,  and  of  a  broad  circle  of  fine  puncta 
in  quincunx.  Central  portion  entirely  hyaline  (var.  genuina  Grun,)  or  having 
round  the  hyaline  centre  a  series  of  fine  radiant  costs  of  greater  or  less 
length  (var.  radiata  Grun.),  Frustule  showing  at  the  sutural  margin  a  series 
of  large  elongated  alveoles,  followed  by  smaller  alternating  alveoles.  Diameter, 
3  to  s  cdm. 

Marine.— Rather  rare.  Blankenberghe,  Antwerp  (Schddt) ;  England  t  (Brigfatwen.  Kitton 
CftproD,  Oliver,  Stolt,  Norman);  Scotland  (H.V.H..  Type  No.  loi) ;  Irdand(W.SiiL.O'MeaFa). 
Plrobabi/  iboold  be  found  00  all  the  CoasU  of  the  North  Sea. 
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GENUS  Ha— ENDYCTIA  EHR,  1845. 

Frustules  cellular,  simple,  or  forming  a  short  filament    Valves 
circular,  reticulate,  or  areolate,  with  raised  denticulate  margins. 

The  genus  Endyctia  is  related  on  one  side  to  Stephanapyxis  and  .M^iosira^ 
and  on  the  other  to  Cosdnodiscus,  We  represent  in  the  text  (fig.  169)  Endyctia 


Fig.  169, — Endyctia  oceanica, 

oceanica  Ehr,^  found  in  Peruvian  guano,  and  found  also  by  Dr.  Pantocsek  in 
a  fossil  state  in  Hungar>%  The  genus  includes  about  a  dozen  species,  all  of 
which  (with  the  exception  of  Endyctia  Campechiana  Grun.)  have  been  found 
in  Hungary. 


GENUS  111— CYCLOTELLA  KUTZ.  1833. 

_  Valve  disc  divided  into  two  portions,  the 

CT^         ^P^        exterior  annular,  with  strise  smooth  (costae)  or 
I  j         ^gj^        punctate,  more  or  less  fine,  sometimes  inter- 
mixed with  small  spines ;    always  without  a 
Fig.  17a  pseudo-nodule  ;  centre  often  bullate,  smooth  or 

CyciottUa  Kiutingiana      granular,  with   granules    sparse    or    radiating. 
var,  ^c  umanni,  Qirdlc  facc  Straight  or  undulate.     Frustules  not 

united  in  a  band.  \ 

Some  fifty  Cyclottlla  have  been  described  or  named.  These  diatoms  are 
spread  over  the  whole  world,  and  are  found  in  a  fossil  state  as  well  as  living ; 
a  considerable  number  of  species  are  small  and  the  greater  number  have 
undulated  valves;  they  are  especially  differentiated  fi-om  Melosira  by  never 
being  joined  by  long  bands,  but,  at  most,  are  only  found  united  by  two  or 
three  individuals.  The  species  figured  in  the  text  is  CycloteUa  Kiitungiana 
var,  Schumanni  Grun.  (fig.  170.) 
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CYCLOTBLLA. 


ANALYSIS  OF  SPECIESi 

Valve  with  margin  strongly  striate,  with  centre  coarsely  ptincUte  and 
usually  near  the  margin  of  the  latter  a  demi-circle  of  coarse  puncta     .  0. 


f  Valve  bavinf  in  the  central  portion  a  roaette  ci  devated  triango- 


I      lardots 


Valves 

without 

devated 

triangular 

dou. 


.a 

f  Mar^nal    strixe    intermixed    with  much  .stronger 
stnae,  at  regular  distances  .  0. 

'  Mar^:inal  strise  intermixed  with  small 


All  the 
striae 

equally 
well 

marked. 


spines. 


Striae 
vrithout 

small 
spines. 


Marginal  striae  vei^  ro- 
bust; puncta  radiant .  0. 

Marginal  striae  feeble; 
centre  with  fine  scat- 
tered   puncta    some- 
times mixed  with  some 
t    ooarM  dots  .  .  0. 


C.  Striata  (KiitZ.)  Grun.  (Cosdnodisois  siriatus  Kktt.;  CycMilia 
Daliasiana  W.Sm. ;  H.V.H.  Atl,  pi.  92,  f.  6-10*;  in  Type  Na  320;  var. 
stylorum^  Type  No.  474),  plate  aa,  fig.  651. 

Valve  with  margin  strongly  striate,  centre  coarsely  punctate,  puncta 
scattered.  Centre  often  bordered  with  a  semi-circle  of  more  distant  puncta ; 
7  to  12  costse  in  i  cdm.  at  the  margin  of  the  valves.  Diameter,  3  to  8 
c.d.m. 

Marine^Antwerp  (Scheldt.  H.V.H.),  England  (Dallas,  Kittoo,  Norman). 


C.  antiqua  W.  Sm.  (S.B.D.,  L,  p.  28,.  pi.  s,  f.  49;  h.v,h.  AtL, 
pi.  92,  f.  I*),  plate  aa,  fig.  65a. 

Valves  with  well-marked  marginal  costse,  intermixed  with  spines  or  coarse 

dots,  centre  finely  granular,  with  6  to  15  triangular  elevations.    Diameter,  1*5 

to  3  cdm. 

Fresh  water.— Not  yet  found  in  Belgium.    England  (Norman) ;  Western  IslandsjBaxter  Con., 
^ ;  Peterhead  Deposit  (Baxter  Coll.,  No.  2737) ;  Aberdeen  Deposit  (T.  and  P.,  No. 


Nos. 
443): 


(W.  Sm.) ;  Norway,  Finmark,  Ac 


C.  COmta  (Ehr.)  KiitZ,  (Spec.  Alg.,  p.  20 ;  Discoplma  iomiaEkr.; 
H.V.H.  Atl.,  pL  92,  f.  i6-22» ;  in  Type  No.  4I14),  plate  aa,  fig.  653. 

Valve  with  well-marked  marginal  costse,  each  third  or  fourth  costae  being 
much  more  vigorous  than  the  others;  central  portion  finely  striate,  strie 
punctate  or  more  or  less  radiant.    Girdle  &ce  somewhat  inflated  in  the 
middle.    Frustule  plane,  not  undulated    Diameter,  75  to  3  cdm. 
Fresh  water.— Antwerp  (H.V.H.),  England  (Kitton). 
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var.  radiosa  Gran.  (H.V.H.  Atl.,  pi  92,  f.  25,  and  pL  93,  t  1-9* ; 
in  Type  No.  475),  plate  aa,  fig.  654. 

Larger  than  the  type-form,  with  centre  showing  punctate  scrise  distinctly 
radiant    Attaining  as  much  as  4  cd.m. 

Not  yet  found  in  Belgium.    Scotland  (H.V.H.,  Type  No.  475). 

C.  Operculata  KiitZ.  (Bac.,  p.  50,  pi  i,  f.  i,  12  and  15 ;  H.V.H. 
Atl,  pi  93,  f.  22-28* ;  Type  No.  476,  wr.  mesoleia),  plate  aa,  fig.  655. 

Valves  with  rather  marked  marginal  costse,  intermixed  with  small  spines 
arranged  r^;ulariy.  Centre  finely  punctate,  puncta  scattered  {tnir.  mesoleia 
Grun.)  or  radiant  {var,  radiosa  Grim.),  Girdle  face  undulate,  16  or  17  costs 
in  I  cdm.    Diameter,  1*25  to  3  cd.m. 

Fireih  water.— Not  vet  recorded  in  Belgium,  but  found  in  France,  England  {Kitton,  Comber, 
Norman),  Irdand  (Didde,  O'Meara). 

C.  Meneghiniana  Kiitz.  (Bac  p.  50,  pi.  30,  f.  68 ;  c.  Kutzing' 

iana  IV,  Sm,/;  H.V.H.  Atl,  pi  94,  f.  11-13*;  in  Type  No.  478;  forma 
minor:  Type  No.  479;  jw.  rutangulaia  Breb,:  Type  Na  480),  plate  aa, 
fig.  656. 

Valve  with  robust  marginal  striae,  delicately  punctate,  transversely ;  centre 
with  fine  radiant  dots  and  one  or  two  coarse  dots  placed  almost  in  the  middle 
of  the  ray.    Girdle  face  undulated    Strise,  7  to  9  in  i  cd.m.    Diameter,  i  to 
2  c.d.m. 
Fresh  water.— Antwerp,  Holland,  England  (Kitton,  Norman),  Ireland  (O'Meara). 

C.  Kiitzingiana  Chauvin.  (h.v.h.  Atl,  pi.  94,  f.  i,  4  and  6* ; 
Type  No.  477),  plate  aa,  fig.  657. 

Valve  with  fine  marginal  costae,  centre  very  finely  punctate,  puncta  scat- 
tered, with  sometimes  i  to  3  coarse  isolated  dots.  Girdle  face  strongly 
undulated.    Strise,  12  to  14  in  i  c.d  m.     Diameter,  1*25  to  2*5  cdm. 

Fresh  water.— Antwerp,  and  probacy  in  many  other  localities  in  Belgium ;  Falaise  (Ftanoe, 
Brft.  1) ;  England  (various  locahties :  Tnwaites,  Norman,  Kitton,  Comber,  Shadbolt,  W.  Amott, 
etc) ;  Scotland  (Baxter  ColL,  No.  9530) ;  Ireland  (O'Meara). 

GENUS  118.— PODOSIRA  EHR,  1840. 

Valves  very  convex,  hemi-spherical, 
finely  punctate  or  subareolate,  puncta 
extending  regularly  throughout  the 
valve.  Frustules  stipitate,  solitary, 
or  united  by  2  or  3  by  means  of  a 
gelatinous  neck. 

Fig.  \y\,^Podosira  AdriaHca,  Marine. 
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DRURIDGKA. 


The  genus  Podosira  only  comprises  living  diatoms,  or  those  found  fossil 
in  deposits  of  marine  origin.  There  are  about  20  species,  none  of  which 
belong  to  our  regions.  The  form  represented  in  the  text  (fig.  171),  is  Podosira 
Adriatica  (Kutz.)  Crun.^  which  lives  in  the  Adriatic. 

GENUS  118.— DRURIDGEA  DOI^K,  z86z. 


Only  diflfers  from  Podosira  by  its 
elliptic  valves  and  more  compressed 
subquadrangular  frustules. 


Fig.  ly^.^Druridgta  giminata. 

This  genus  only  comprises  a  single  species,  D.  gminaia  Donk.  (Q.J.M.S., 
1861,  i.,  n.s.,  p.  13,  pi.  1,  f.  IS ;  H.V.H.  Atl.,  pi.  91,  f.  25,  26*),  re^nresented 
in  the  text  (fig.  172),  and  which  has  been  found  in  various  localities  in  En^^and : 
Cresswell  Sands  (W.  Arnott !)  j  Tynemouth,  Northumberland ;  Druridge  Bay, 
Yarmouth  Sands.  We  have  never  met  with  it  on  the  Belgian  shores,  but  it 
will  probably  be  found  there.  It  is  always  found  on  the  sand  of  the  sea- 
shore in  frustules  united  in  twos. 

GENUS  11«.— HYALODISCUS  EHR.,  1854. 


Valve  orbicular,  with  a  very  dis- 
tinct and  finely-marked  umbilicus, 
furnished  with  rays  or  decussating 
lines. 


Fig.  i7^.T-Hyalodiscus  StelUger. 

The.ZTyai^^iirnitf  are  not  essentially  different  from  Podosira  except  in  the 
umbilicus,  which  is  more  or  less  distinct  according  to  the  species.  The  genus 
includes  about  half  a  dozen  very  characteristic  species,  some  living,  some 
fossil,  only  two  of  which  inhabit  our  regions :  H.  SteUiger  BaU,  (fig.  173),  and 
H.  subtilis  Baii.  var.  Scoiica. 
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ANALYSIS  OF  SPECIES. 
Valve  apparently  divided  into  compartments,  striation  very  distinct  .  H.  •ttfUftr. 

Valve  not  divided  into  compcirtmenta,  striation  extremely  delicate  .  H.  labttlllL 


H.  SUbtilis  Bail.  (New  spec,  1854,  p.  10,  f.  12  ;  CI.  and  Moll. 
Diat.,  No.  2,  sub.  H.  Franklini  E,) 

Valve  orbicular,  convex,  not  apparently  divided  into  compartments ; 
umbilicus,  very  distinct,  coarsely  punctate,  with  irregular,  jagged  margins. 
Valve  apart  from  the  umbilicus,  apparently  hyaline,  with  very  delicate 
structure,  puncta  in  lines  crossing  one  another,  forming  24  to  26  striae  in 
I  c.d.m.  at  the  median  part  of  the  valve,  and  attaining  as  ihuch  as  30  at  the 
extreme  marginal  portion.     Diameter,  2  to  10  cd.m. 

Marine. — ^Authors  have  not  recorded  the  large  form  from  our  re^ons,  but  I  have  found  rare 
specimens,  possibly  reaching  there  accidentally,  not  only  on  the  Belgian  coast  (Blankenbervhc), 
but  also  in  the  mud  of  the  Scheldt.  The  smaller  form  inhabits  our  country,  and  has  bcsen 
recorded  from  Scotland,  North  Wales  (Stolterfoth),  and  has  been  described  under  the  name  of 
H.  scoHcus  (Kuit)  GruH.  /  (=  CycloteUa  Scotica  Kiits.  in  ColL  H.V.H. ;  H.V.H.  AU.,  pi.  84, 
f.  15-18*).  plate  85,  flff.  917  (X  MO). 

H.  Stelliger  Bail.  (New  Spec.,  1854,  p.  10 ;  Podosira  macyiata 
W.  Sm. ;  H.V.H.  Atl ,  pi.  84,  f.  1,  2» ;  Type  No.  454),  plate  aa,  fig.  650. 

Valve  orbicular,  apparently  divided  into  a  large  number  of  compartments. 
Umbilicus  very  distinct,  finely  granular,  with  irr^ular  margins  often  laciniate, 
prolonged  so  as  to  form  the  margins  of  the  compartments.  Valve  with 
granules  arranged  in  quincunx,  forming  about  16  lines  in  i  c.d.m.  Diameter, 
3*5  to  8-5  cdm. 

Marine.— Frequent :  Blankenberghe.  Ostend,  Heyst,  Antwerp  (Scheldt).    England  :  Norfolk, 
Kittoni;  Surface  of  Dee,  (Stoli.);    '  "  — --    -.       ^.  ....  ....... 

on  all  the  coasts  of  the  North  Sea. 


(Kitton);  Surface  of  Dee,  (Stolt.);  Hull  (H.V.H.,  Type  No.  529).    Bahnsea.    Probably  fouiid 
•  the< 


GENUS  118— CENTROPORUS  PANT..  1889. 

^-jrt^?^^^^^  Valves  convex,  orbicular,  with  broad 

^B^^^^^^^^  margin  decorated   with   small  arcuate 

^^  '  ^^m^  '^^^ISlk  coinpartments,  striolate  and  separated 

Smf '■* r^^J^L-'-WKi  from  the  disc  by  a  hyaline  annulus. 

R     ft   Ep  "  ■  '    ]fl|  I^isc  punctate,  with  fine  puncta  arranged 

Hfe  '^^V^  ''■'^^-^"''^T^  *"  radiant  rows,  centre  rounded,  with- 

^^^SSjjj^lggBr  This    genus   only    comprises    a    single 

^^^^^^  form,  C.   crassus   PanL^    which   we  repro- 

F,g.  xj^-centroporus  crassus.        duce  here  (fig-  1 74),  and  which  has  been 
found  in  a  fossil  state  at  Ananino  in  Russia. 

FF 


Tribe  XXI.— Biddulphie^e. 

'  Valves  untike ;  fnistules  with  one  neck-like  process,  generally  oblique,  cohering:  irregulariy 

StiS 


9 


81 

ft 

-a 

> 


Valve 

oval, 

elliptic. 


C  Apices  terminating  in  a  hood 

^m  tum    )    Apices  ter-     f  Processes  of  equal  length 
°"r"j    i  min-iting  in  a 
.™*J°''     I       point  or      1  Processes 
l^      mucron.       (. 


Apices 
raised 


diameter 


of    unequal   length, 
fnistules  cuneate 


Margins  raised  on  the  minor  diameter;    valve  with  small 
distinct  umbilicus     .  .  .  .  . 


Cbaja. 


Valve     r  ^^^^®  triangular,  furnished  with  three  procenes 
angular,  j^  y^lvcs  quadrangular,  furnished  with  four  processes 


Apices  not  raised,  no  mucron ;  valve  oval  elliptic 

r 


I 


3 


.\pioes  with  cipitate 

septa  in  girdle  view, 

and  resembling 

musical  notes. 


Valves 

with 

scalari- 

form 

septa. 

Frus- 
tules  and 
valves 
not  as 
above. 

Septa 

not 

scalari- 

form. 


Valve  linear-lanceolate, 
tions        .  , 


with    several  consCric- 


,  Valve  with  three  processes  like  nipples 


HydroMvm. 


Valves 

not 
arcuate. 


Valves  composed  of  numerous  joints, 
cells,  or  pseudo-cells;  gradually 
diminishing  from  the  median, 
which  is  very  large 


Valves  elliptic  or  with  straight  apices 

Valves  x'ermiform,  sigmoid 

Valves  arcuate         .... 

^  Valves  triangular,  sepUi  numerous,  in  the  centre 
of  the  valve  a  triangular  fi.^ure,  with  different 
striation  .... 


Valves 
not 

triangu- 
lar, 

septa 
few. 


'  Valves  oblong,  with  inflated  centre, 
and  apices  raised  into  obtuse 
processes  . 

Valves  arcuate,  with  a-3  septa,  some- 
times absent  or  obscure.  Puncta 
very  coarse,  radiant 


Porpcia. 


Pi 


Valves  elliptic  circular,  3.  4,  or  5  angular,  etc.,  having  elevated  obtuse  pro- 
cesses at  the  apices  and  sometimes  also  simple  horns 

Valves  elliptic,  showing  four  elevations  and  transverse  and 
radiant  hyaline  spaces  (canaliculi  ?)         . 

"  Valves  showing  7-8  elevations,  mammiform  and 
marginal  .... 

Valves  showing  two  elevations  alternating  with 
ocelli      ..... 


W<l<liilpM^ 


Valves 
not  as 
above. 


Valves 
not  as 
above. 


Valves 
not  as 
above. 


Valves  furnished  vrith  spinous  ridges  OdOlUotropla. 


Valves  bearing  tortuous, 
often  bifurcated,  horns  ] 


Valves  bearing  long 
horns,  terminating  in 
cup-shap^  expansion 


Frus- 

tules 

scarcely 

silicious. 


Filament  twisted  round  itself  like  a  cork-screw.    Valve  without  processes 


Filament  not 
twisted  spirally. 


Fnistules  with 

processes  short, 

obtuse ;  valves 

without  awns. 


f    Valves  with  two  f  Filament  curved  spirally 
I  processes  obscure  < 


or  absent.        (  Filament  straight 
Valves  with  three  processes,  filament  straight 
Frustules  furnished  with  robust  awns 
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I.  IsTHMiEiE. — Frustules  with  valves  alike,  furnished  with 
a  neck-like  process. 


GENUS  116.— ISTHMIA  AG.,  1830. 

Frustules  compressed  trapezoidal,  with  valves  furnished    with  a 
neck-like  process,  usually  oblique,  cohering  irregularly. 

ANALYSIS  OF  SPECIES. 

r  Valves  furnished  with  nerves  or  interior  oosUe   .  .    L 

(Valves  without  interior  costse  .1. 


Fig.  17^^/stJUmd  Bnervis, 
Qirdte  view. 


I.  enervis  Ehr.  (in£,  p.  209,  pi  16,  f.  6 ;  h.v.h.  Ati.,  pi.  96, 
f.  1-3* ;  Type  Na  486),  plate  19,  fig.  625. 
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TBRPSmOK. 


Valve  oval,  dliptic,  with  coarse  cells  irregularly 
hexagonal  placed  in  rows  radiating  round  a  group  • 
of  central  cells ;  cells  of  process  diminishing 
gradually  in  size  up  to  the  end.  Girdle  face 
elongated,  trapezoidal,  with  conspicuous  process, 
valve  portion  having  1*5  rows  of  cells  in  i  cdm. 
Connecting  membrane  with  cells  m  r^;ular 
longitudinal  rows,  smaller  than  those  of  the  valve, 
about  2'$  rows  in  i  cdm.  Length  of  valve,  5*5 
to  21  cd.m. 


e,  pwasitic. — ^Very  FAre  in  Belgittin,  and  hitherto  onlv  found  in  the  washings  of  mosMla. 
(wTSm.  i  Ral/s,  Kitton,  Mrs.  Griffiths,  Okeden) ;  Ireland  (W.  Sm.,  Dickie); 
Islands  (Baxter  Coll.  No.  3835) ;   France  (Desmaxiires) ;   Finmark  and   SpiUbergen 


Fig.  i75>. — IstkwUaenervis. 
Valve  vifw. 

Marine,  J 
England 
Channel 
(Cl*ve). 


I.  nervosa  KiitZ.  (Bacp.  137,  pL  19,  f.  5;  W.Sm.,  S.B.D.,  iL, 
p.  52,  pi.  47*;  H.V.H.  Types,  No.  485),  plate  34,  fig.  891. 

Differs  from  the  preceding  by  interior  costse,  which  consolidate  the  valve 
and  are  very  visible  in  the  girdle  face. 

Marine.— Parasitic  on  other  algae.    Not  yet  found  in  fidgium.    England  ( W.  Sm.  1   Kitton). 

Shetland  Islands  (Edmonstone),     Dsnmark.     "    " 


Ireland  (O'Meara,  Mrs.  Lyon,  Moore). 
(C.  Agardh). 


Fig.  176. 

TerpsifMi  musica, 

a.  Valve  view. 

i.  Girdle  view. 


Icdand 


II.  HEMiAULiDEiE. — Valves  sim- 
ple or  septate,  often  showing  various 
abnormal  inflations  or  with  apices 
raised  into  a  mucronate  point 

GENUS  117.— TERPSINOE  EHR., 
X843. 
Valves  furnished  with  transverse  costae, 
without  spines  or  any  trace  of  pseudo- 
raphe.  Frustules  showing  in  girdle  view 
transverse  costs,  capitate,  resembling 
inusical  notes.  Fnfstules  united  in  bands. 


HYDROSERA. 
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My  genus  Hsrpsinoi  comprehends  the  genus  Pieurodesmium  Kutz^  1846, 
which  is  only  differentiated  by  the  frustules  being  united  by  the  intermediary  of 
short  processes  in  the  form  of  feet,  and  also  the  genus  Teiragramma  Ehr.^ 
18439  which  has  as  its  unique  characteristic,  the  possession  of  valves  with  fine 
costse. 


a. 

Fig. 
a. 


177 — 7*.  (Ptturodesmium)  BrtHisonii, 
Valve  view.  b.  Girdle  view. 


We  figure  in  the  text  T.  musica 
(fig.  176),  the  typical  form  of  the 
genus  and  T,  {Pieurodesmium) 
Bnbissonii  {Kutz,)  (fig.  177), 
These  forms  belong  essentially  to 
the  torrid  regions.  Ononeoccasion 
I  found  a  specimen  of  7!  (Pieurth 
desmium)  Brebissonii  in  the  mud 
of  the  Scheldt  at  Antwerp,  but  it 
had  evidently,  in  my  opinion, 
been  brought  there  by  a  ship 
coming  from  tropical  regions. 


GENUS  11&— HYDROSERA  WALL.,  1858. 


Fig.  v^.^Hydroura  triquttra. 


Valve  triangular  or  com- 
pressed, with  cellular  struc- 
ture, constricted  at  the  apices 
which  are  broadly  rounded. 
Girdle  face  quadrangular, 
areolate,  with  connecting 
membrane  finely  punctate. 
Frustults  united  in  bands. 


Grunow  and  H.  L.  Smith  unite  the  genus  Hydrosera  with  Pieurodesmium 
and  Terpsinoiy  which  have  the  same  structure.  It  appears  to  me  that  the 
angular  asymmetrical  form  enables  this  genus  to  be  distinguished  from  the 
preceding  as  is  done  by  Deby  and  De  Toni 
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AMAULUS. 


Three  fonns  inhabidng  Asiatic  tropical  seas  are  included  in  the  genus 
Hydrosera,  one  of  which,  H.  Whampoense  Sckw.,  has  also  been  found  in  a 
fossil  sute  in  Hungary  by  Dr.  Pantocsek. 

The  best  known  species  usually  found  in  collections  is  H.  triqtuira  Waii,, 
which  is  represented  in  the  text  (fig.  178). 

GENUS  119— ANAULUS  (Ehr.,  1844X  Char,  emend. 

Frustule  simple^withgirdle 
face  subquadrangular,  fur- 
nished with  costs  transverse 
or  scalariform,  not  capitate: 
connecting  zone  smooth  or 
finely  striate.  Valve  obloi^, 
often  lunate,  with  margins 
straight  or  undulate. 

a,  b.  c. 

Fig.  ij^^Anaulus  Hrotiraims, 
a,,  c.  Valve  view,    b.  Girdle  view, 

I  divide  this  genus  into  the  subgenera  JEu-Anau/us  and  EunoU^gramma 
Aiid,^  the  latter  being  distinguished  by  the  form  of  the  valve  being  lunate  (more 
or  less  crescent-shaped). 

No  true  Anauius  (there  are  about  a  dozen  species)  has  hitherto  been 
found  in  our  regions ;  they  are  found  either  fossil  or  living  in  the  torrid  or 
Arctic  regions.  Such  is  Anauius  birosiratus  Grun.  (fig.  179),  which  has  been 
found  in  California,  Peru,  Oamaru,  the  Balearic  Islands,  &c 


As  to  Ennoio^ramma  (fig.  180  "^  £.  laevis 
GruH.\  of  which  about  a  dozen  species  have  been 
described,  the  followini(  has  been  found  in 
Belgium: — 


Fig.  i9o.Swufttiruwmakevis, 
a.  Valve  view,    c.  Girdle  view. 


A.  debilis  (Grun.)  H.  Van.  Heurck  {Eunaiogramma  Grun.^ 
H.V.H.  AtL,  pL  is6,  f.  17-19*),  plate  34,  fig.  89a ;  plate  29,  fig.  6a& 


H£LlfINTHOPSIS. 
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Valve  with  vential  mai^  straight,  doraal  margin  undulate,  furnished 
with  6  to  14  transverse  costs,  finely  striate,  strise  forming  transverse  lines, 
17  to  21  in  I  c.d.m.    Length,  175  to  4*5  cdm. 

Murine.— Ostend  (Gmnow). 

QENUS  190.— HELMINTHOPSIS,   H.V.H.  IN    LITT,  189a. 


Valve  very  elongated,  with  apices  sub- 
acute, curved  in  contrary  directions,  divided 
by  transverse  septa  into  rounded  compart- 
ments. Surface  punctate,  with  puncta  small 
but  very  conspicuous  and  scattered. 

This  curious  diatom,  the  name  of  which  reminds 
one  of  its  resemblance  to  an  intestinal  worm,  was 
found  by  Mr.  Weissflog  in  the  Oamaru  Deposit  where 
it  is  very  rare.  I  have  dedicated  it  to  my  old  and 
excellent  friend  under  the  name  of  H,  Weisiflogiu 

Fig.  ihi, —HetmintkopsU 


GENUS  121.— HEMIAULUS  (Ehr.,  1844),  H.L.  Sm.  Emend. 

Valve  punctate,  often  furnished  with  constrictions  or  interior  costae, 
median  portion  often  inflated,  furnished  with  processes,  often  elon- 
gated, generally  straight,  placed  on  the  outer  margin  in  girdle  view 
and  tipped  with  a  spine  or  mucro,  which  is  sometimes  obscure. 

Heiberg  created  many  different  genera  at  the  expense  of  Hemiaulus. 
Pro£  H.  !«.  Smith  in  the  first  case,  and  (vninow  afterwards,  proposed  to 
restore  Heibeig's  genera  to  the  original  genus,  and  this  I  have  done  here, 
while  subdividing  the  genus  into  fotu*  sub-genera  as  follows : — 


Valve 
S3riiiineCricaL ' 


Vahre  elliptic,  oval,  or  sub-lanceolate,  furnished  wiUi  two 
processes        ....... 


Valve  triangular,  with  three  processes 

Valve  quadrangular,  with  four  processes  .  SoUVBL 

L  Vahre  cuncate,  with  two  processes,  one  of  which  much  longer  than  the  other  i 
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HEMIAULUS. 


The  figures  in  the  text  represent  Hemiaulm  bifrons  (Ehr.  t)  Grun,  (fig. 
182)  from  the  Nottingham  deposit;  Trinacria  Regina  Heib,  (6g.  183); 
Solium  txculptum  Heib,  (fig.  1S4)  and  Corinna  eUgans  Heib,  (fig.  185),  the 
three  latter  being  found  in  a  fossil  state  in  the  "  Moler  "  of  Mors. 


Fig.  182. — Hemiaulus  bifrons. 
Valve  view.  b.  Girdle  view. 


a.  b. 

Fig.  18^. —  Trinacria  Regnia. 
a.  Girdle  view.  b.  Valve  view. 


b.  c. 

Fig.  i^^—SoHum  txculptum, 
tf .  Girdle  view,    h.  Valve  view,    c.  Filament. 


PLOlAklA. 
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a.  b. 

Fig.  185. — Corinna  tUgans, 
a.  Valve  view.  b.  Girdle  view.  c.  Filament. 

The  true  Hemiaulus^  of  which  more  than  70  species  are  recorded,  is  rarely 
found  in  a  living  state.  Some  few  species,  such  as  H.  Heibergii^  membranacea 
and  ffauckii  have  been  so  found  in  the  Java  Sea  iand  the  Adriatic,  but  the 
remainder  are  fossils,  the  greater  number  being  found  in  the  deposits  of  Mors, 
Barbadoes^  Simbirsk,  Oamaru,  &c  The  true  type-forms  belonging  to  the 
three  other  sub-genera  have  not  yet  been  found  elsewhere  than  in  the  deposit 
of  the  Island  of  Mors. 

The  Hemiaulus  are  large  diatoms  with  strong  silica;  they  form  very 
interesting  objects  when  viewed  as  a  dry  preparation  with  dark  ground 
illumination  under  a  low  power  objective  and  a  binocular  microscope.  This 
is  the  best  means  which  a  beginner  can  employ  in  order  to  obtain  a  good  idea 
of  what  a  diatom  really  is. 

GENUS  122.— PLOIARIA   PANT.,  1889. 


Valve  lanceolate,  elliptic,  with  apices 
broadly  rostrate,  puncta  well  marked  and 
distinct,  valve  convex  in  girdle  view  and 
median  portion  abruptly  inflated,  almost 
hemispherical. 


A  single  species. 


PUnaria  petasiformis. 

9.  Valve  view. 


a,  Oirdleview. 
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Ploiaria  petasiformis  Pant.  (Badil.  Mag.,  i.,  1886 ;  p.  48,  pi. 

29,  f.  295,  su6  Hemiaido ;  II.,  1889,  p.  83,  pi.  28,  f.  403,  405),  represented  in  the 
text  (fig.  186).  Dr.  Pantocesk  has  found  this  form  in  the  deposits  of  Hungary. 
The  valve  is  about  5  to  6  c.d.m.  in  length,  and  about  2*5  c.d.m.  in  breadth. 

GENUS  123 —GRAYA  BRUN  ft  GROVE,  189a. 


Fig.  187. 
Graya  Argmauia. 

a.  Girdle  view.        d.  Valve  view. 

Valve  broadly  elliptic,  with  margin  much  elevated  near  the  median 
portion.  Centre  umbilicate,  often  surrounded  with  a  small  area 
sometimes  linear  narrow,  at  other  times  subrhomboidal.  Striae  delicate, 
finely  punctate,  radiating  round  the  umbilicus.  Girdle  face  very  broad, 
appearing  to  be  undulate  in  consequence  of  the  margin  of  the  valve 
being  elevated  ;  connecting  membrane  very  delicately  punctate, 
Frustules  united  into  very  short  filaments.     A  single  species : — 

Graya  Argonauta  Br.  and  Gr.  (fig.   187),  after  Professor 

Brun's  specimen.  This  form,  which  has  only  been  found  and  named  since 
1892,  appears  to  have  escaped  the  observation  of  diatomists,  since  it  is  not 
excessively  rare.  It  has  been  found  in  the  fossil  deposits  of  Maryland 
(Brun  !;,  Sta.  Monica  (Thum. !),  and  Oamaru  (Weissflog).  In  the  specimens 
from  Maryland  the  median  area  is  elongated ;  in  those  I  have  from  Sta. 
Monica,  it  is  rhomboidal,  and  lastly,  it  is  absolutely  wanting  in  my  specimen 
fix>m  Oamaru. 


PSBUDO-RUTILARIA. 
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GENUS  124.— PSEUDO- 

RUTILARIA,  Grove 

and  Sturt,  1886. 

Valves  furnished  with  spines,  con- 
sisting of  8  to  12  cells  or  loculi, 
circular  or  subcircular,  somewhat 
apiculate  '  laterally  at  their  median 
portion,  arranged  in  a  longitudinal 
series,  the  median  cell  very  large,  the 
others  decreasing  gradually.  Girdle 
face  subrectangular,  showing  the 
median  cell  inflated  and  the  terminal 
prolonged  projecting.  Frustules 
united  many  together,  and  cohering 
by  the  terminal  cells  and  by  the  spines 
of  the  median  cell.     A  single  species. 


P.    Monile    Gr.    and  St, 

represented  in  the  text  (fig.  188),  and  which 

is  found    in  the  Oamani  deposit  (New 

Zealand). 

Messrs.  Grove  and  Sturt  think  that 

Ruttlaria  recens  Cleve  should  be  added  to 
this  genus.  In  my  opinion  the  latter  form  differs  from  the  Rutilaria^  especially 
by  the  absence  of  the  peculiar  nodule  and  from  the  Fsiudo-Rutilaria  by  its 
unique  cell.  This  form  appears  to  me  to  be  intermediate  between  the  two 
preceding  genera,  and  I  shall  therefore  make  a  special  genus,  to  which  I  give 
the  name  of 

GENUS  126.— RUTILARIOPSIS,  H.V.H.,  1894, 

Valves  elliptic,  with  apices  diminuate, 
prolonged,  raised  into  a  point;  surface  with 
strong  puncta,  distant,  scattered,  intermixed 
in  the  median  portion  with  some  strong 
spines.  Margin  of  valve  furnished  with  a 
circlet  of  spines.  Girdle  face  very  slightly 
convex  from  the  apices  towards  the  median 

portion ;  apices  raised  into  a  point  and  spines  marginal.      A  single 

species,  represented  in  the  text  (fig.  189). 


a,  h 

Fig.  x^.—Puudo-RuHlaria  monile. 

a.  Valve  view. 
h.  Girdle  view. 


Fig.  189. — Rutilariapsis 
teans. 


4^  BAXTERIA. 

Rutilariopsis    rCCCns    (CICVC)    H.V.H.   (RutUaria    rtctns 
Cleve.    On  some  new  or  little  known  Diat,  p.  19,  pi.  4,  f.  57, ;  H.V.H.  Atl., 
pi.  105,  f.  9).       Length,  35  to  10  c.dm.      Breadth,    15   to  25  cdm. 
Charactemtics  of  genus). 
Inhabits  the  Galapiigot  Isks  (Eugene  Expeditkm ;  Weissflog). 

GENUS  126.— BAXTERIA,  H.V.H.,  1893. 

Valve  very  elongated,  with  median  portion 
subrhomboidal,  very  gently  attenuated  up  to 
the  apices,  which  are  inflated-rounded,  with 
punctate  subareolate  structure.  Girdle  face 
flattened,  showing  numerous  elongated  spines, 
which  edge  the  valve.  The  two  apices 
a,  ^.         terminated  by  a  species  of  cap,  large,   very 

B^iIuHa  ^^niu        projecting,  with  strong  puncta. 

a.  Girdle  view. 
h.  Valve  view. 

I  have  dedicated  this  very  curious  and  strongly  marked  genus  to  my  kind 

and  learned  translator,  Mr.  Wynne  £.  Baxter,  as  a  slight  evidence  of  my 

recognition  of  all  the  trouble  he  has  taken,  and  the  sacrifices  he  has  made,  in 

the  publication  of  the  English  Edition  of  this  work. 

Baxteria  Brunii,  H.V.H.  Characteristics  of  the  genus. 
Length  of  valve,  5  to  5.5  cdnu  Breadth  at  the  median  portion  about 
1.5  cd.m. 

Fossil.— Cambridge  EsUte,  Barbodoes  (E.  Weissflog). 

In  the  unique  preparation  in  my  possession  of  this  interesting  form,  the 
valves  were  disarranged  and  placed  aslant,  rendering  it  difficult  either  to 
design  or  photograph.  Before  attempting  to  return  it  (which  I  ultimately 
succeeded  in  doing)  to  a  convenient  position  for  photographing,  and  which 
attempt,  if  unsuccessful,  might  have  caused  its  destruction,  I  solicited  my 
friend  Professor  Brun  to  assbt  me,  with  his  great  talent  as  a  draughtsman,  in 
order  that  a  satisfactory  representation  of  it  might  be  produced,  and  I  have 
therefore  felt  it  but  my  duty,  while  thanking  him  for  his  kindness,  to  dedicate 
the  species  to  him.  The  figure  in  the  margin,  therefore,  is  a  combination  of 
the  drawing  of  Professor  Bnm  and  the  photograph  which  I  subsequently 
made  of  it. 
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III.  EucAMPiE/*:. — Pelagic  diatoms,  With  frustules  slightly 
silicious. 

GENUS  127.— 

EUCAMPIA  EHR.  (1839), 

Char,  emend. 

Frustules  imperfectly  sili- 
cious, cuneate,  united  in 
a  spiral  filament.  Valve 
elliptic,  with  process  slight 
or  absent. 

Fig.  191. — Eucam^a  Zodiacus. 

ANALYSIS    OF    SPECIES. 

{Valves  apparently  excavated  in  the  g^irdle  face  .  B.  XodiMMU. 

Valves  plane,  not  excavated  .  B.  Brlteimioa. 

E.   ZodiaCUS  Ehr.    (Kreideth,  p.  71,  No.  41,  pL  4,  f.  8 ;    H.V.H. 
Atl.,  pi.  95,  f.  17,  i8* ;  pi.  95  M,  f.  I  and  2*),  plate  19,  fig.  628. 

Valve  elliptic,  rising  gently  towards  the  apices  so  as  to  form  two  robust 
rounded  processes,  furnished  with  a  central  pseudo-nodule,  striae  delicate,  radiant, 
finely  punctate,  above  16  to  18  at  the  margin  of  the  valve.  Girdle  face 
cuneate,  at  the  valve  portion  striate,  with  connecting  zone  showing  some 
longitudinal  plicae.  Length  of  valve,  4  to  5.5  cdm.  Frustules  united  into 
a  perforated  filament. 

Marine.— Rare.  Blankenberghe  and  Basin.  In  June,  1893,  ^^^^^  engaged  in  pelagic  dredging 
in  the  Scheldt  opposite  Hansweert  I  found  this  Eucampia  in  considerable  quantity.  Some  of 
these  were  good  specimens,  being  joined  in  a  spiral  filament  of  more  than  one  complete  whorl. 
England  (Kitton,  Comber,  W.  Sm.  I  Stolterfotb  !),  France  (De  Br6b.),  Holland  (Sunngar).  near 
Cuxhaven  (Ktttz.)* 

E,  Britannica  W.  Sm.  (S.B.D.,  ii.,  p. 
25,  pi.  61,  f.  378*),  plate  34,  fig.  893. 

Valves  plane,  frustules  united  into  a  continuous 
filament,  not  excavated 
Marine,— Sussex.  England  (W.  Sm.),  Yarmouth  (Kitton). 

Molleria  comuta  Cleve.  (fig.  192)  is  a  true 

Eucampia;  il  is  characterised  by  its  valves  being 

excessively    excavated,    and    by    the   apices    of 

the   valves    being   consequently    prolonged    into 

Fig.  19a.— J/j/ZfTM       horns. 

comuia. 


4^3  CLUfAOODIVM. 

GENUS  128.— CLIMACODIUM  ORUN.,  z86& 
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Fig.  193. 
CHmacodium  FrtuitnftUiamMWi. 


Frustules  straight,  slightly 
silicious,  united  into  long  per- 
forated chains.  Valves  with  apices 
elevated,  of  equal  lengtL  CUma- 
codium  differs  from  Eucampia  in 
the  frustules  being  straight,  and 
consequently  the  chains  also  are 
not  curved  spirally. 

Only  one  species  of  this  genus  has 
been  described  CL  Frauenfeldianum 
Grun.  (fig.  193),  which  was  found  by 
Frauenfeld  near  Tilan  Shong. 


STRBPTOTHECA. 
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GENUS  129.-STREPTOTHECA  CLEVE,  1890, 


Fig.  ig^^Sirt^i&tMiM  Tamesis, 


Frustules  not  silicious,  forming  a  long  flat  ribbon^  twisted  on  itself 
at  regular  intervals.    One  species : — 


464  BELLBROCHEA. 

StreptOtheca     Tamesis     CICVC   (in  Shmbsole  "On  a  new 
Diatom  in  the  Estuary  of  the  Thames,"  J.Q.M.C.,   1890,  iv.,  n.s.,  p,  259, 
pi.  13,  f.  4-6). 
Marine. — In  the  Thames  at  Sheerness-on-Sea  (SShrubs. !). 

This  curious  form,  of  which,  in  consequence  of  its  fragilencss  and 
transparence,  no  durable  preparation  has  hitherto  been  made,  must  be 
accepted  as  a  diatom  with  caution,  as  the  arrangement  of  the  endochrome 
alone  enables  us  to  rank  it  vnth  diatoms.  Further  study  should  be  able  to 
determine  the  question. 

GENUS  I30.-BELLEROCHEA.     H.  VAN  HEURCK,  1885. 


Fnistules  scarcely  silicious,  united  into  a 
long  narrow  filament,  leaving  elliptical  open- 
ings between  one  another.  Valve  triangular 
or  quadrangular, with  margins  unequal,  deeply 
excavated,  undulate  and  apices  slightly  raised 
into  a  not  very  robust  process. 


Fiff.  195. 
Beikrockea  Malleus, 


B.  Malleus  (Brightwell)  H.  Van  Hcurck.  (Tr'ceraiium 

Malleus  Brightw. :  Q.J.M.S.,  1858,  vi.,  p.  154;  H.V.H.  Atl.,  pi.  114,  f.  i*). 

Characteristics  of  genus.     Length  of  valves  from  one  angle  to  another, 

10  c.dm. 

Marine— Very  rare?  Scheldt  at  Antwerp  (Bdlerochc !)  Eastern  and  Western  Scheldt 
(H.V.H.)    England,  stomachs  of  Noctiluca( Brightwell,  Kitton).    Thames. 

lliis  species  encloses  a  greenish  endochrome ;  the  valves  appear  quite 
smooth;  all  kinds  of  illumination  have  failed  to  discover  any  detail 
whatsoever.  This  form  is  closely  allied  to  Eucampia.  I  ventured  to  form 
this  as  the  type  of  a  new  genus  which  I  dedicated  to  the  memory  of  my 
former  excellent  friend  the  late  Professor  John  Belleroche,  an  enthusiastic 
diatomphile,  who  found  the  only  recorded  Belgian  specimen  which  has  been 
in  my  possession  for  a  long  time.  The  species  therefore  appeared  to  be  very 
rare  up  to  June,  1893,  when  I  found  specimens  which  had  suddenly  developed 
in  a  gathering  from  the  Thames.  Some  weeks  afterwards  I  found  some  rather 
numerous  examples  in  one  of  my  pelagic  gatherings  from  near  Hansweert 


UTHODBSMIUM. 
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(Wcatem  Scheldt) ;  then  in  the  August  of  the  same  year,  I  obtained  a  very 
abundant  pelagic  gathering  in  the  Eastern  Scheldt,  between  Ouwerkerk  and 
the  red  buoy  of  Sandcreek  (Holland). 

This  species,  therefore,  does  not  appear  to  be  excessively  rare,  but  entirely 
pelagic,  and  found  only  at  certain  periods  of  the  year. 

GENUS  131.— LITHODESMIUM  EHR,  1840. 


a. 

Fig.  196.- 
a.  Valve  view. 


•Lithodesmium  undulatum, 

y  Girdle  view. 


Valve  triangular,  with  angles  inflated,  raised  and  terminated  by  a 
robust  awn.  Frustules  very  slightly  silicious,  united  into  a  long 
filanient,  and  connected  with  one  another  by  a  cellular  membrane. 


L.  Undulatum  Ehr.    (Kreideth,  p.  75,  No.  49,  pL  4,f.  13;  H.V.H. 
Atl,  pi.  116,  f.  8-1 1*  ;  Type  No.  506),  plate  19,  fig.  627. 

Valve  triangular,  with  undulated  margins,  apices  raised  and  ending  in  a 

robust  awn,  simple  or  bifurcated ;  centre  elevated  and  furnished  with  a  strong 

spine;  striae  delicate  (about  10  to  14  in  i  cd.ni.  at  the  margin  of  the  valve), 

radiant,  finely  punctate.    Length  from  one  apex  of  the  valve  to  another,  4  to 

6  c.d.m.     Girdle  face  quadrangular,  connecting  zone  with  excessively  delicate 

longitudinal  striae,  about  20  in  i  c.d.m,  interrupted  by  transverse  hyaline  lines. 

Frustules  united  into  a  filament  and  closely  connected  to  one  another  by  a 

membrane  marked  with  coarse  puncta  in  quincunx,  and  forming  10  to  12 

longitudinal  striae  in  i  cd.m. 

Marine.— Not  rare.    Blankenberghe  in  Uie  and  Basin. 

GO 
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IV.  EuBiDDULPHiEiE. — Valvcs  having  at  the  apices  pro- 
cesses more  or  less  obtuse,  and  of  greater  or  less  length. 


GENUS  132.— BIDDULPHIA  GRAY,  1831. 

Frustules  free  or  united  into  filaments  either  continuous  or  in 
zig-zag.  Valves  elliptic,  suborbicular,  triangular,  quadrangular,  etc. ; 
margins  even  or  undulated,  usually  more  or  less  inflated  at  the  median 
portion,  rarely  depressed,  showing  elevated,  obtuse  processes  at  apices, 
and  haying  also  sometimes  hornlike  processes.  Girdle  face  more  or 
less  quadrangular,  showing  distinctly  processes  which  are  not  so 
visible  in  the  valve  face.     Connective  zone  very  obvious. 

The  genus  Biddulphia  is  of  vast  proportions ;  it  includes  some  hundreds  of 
species  and  the  genus  requires  a  serious  monograph  written  by  a  thoroughly 
competent  specialist  who  shall  have  devoted  a  very  considerable  time  to  its 
examination  and  study. 

Many  of  the  forms  belonging  to  the  genus  Biiitdphia  have  been 
arranged  in  different  genera.  Genera  have  even  been  established,  founded 
simply  on  the  number  of  angles  of  the  valve,  such  are  Triceratium^ 
AmphiteiraSj  Amphipentas^  Polyceratium  ;  forms  which  are  found  at  the  same 
time,  and  both  rhomboidal  and  angular  in  form,  for  example,  Biddulphia 
rhombus  (E/ir.)  W.  Sm,^  and  its  forma  trigona  Cleve  (Triceratium  striolatum 
Ehr,)  show  that  these  groups  are  not  admissible.  Although,  according  to  the 
general  plan  of  this  work,  we  are  only  concerned  with  the  species  inhabiting 
the  shores  of  the  North  Sea,  I  shall,  nevertheless,  give  a  figure  of  the  type- 
form  of  each  Genus  group  which  has  been  established  by  authors  in  the 
genus  Biddulphia  as  I  understand  it.    These  groups  are  as  follows : — 

GttOVT.—BidduIpAia  (fig.  197,  Biddulphia puUkilla  Gray). 
„  OdoHtelia  (fig.  198,  B,  ( Triceratium)  connmiU  Gr.). 

,,  Odontella  Lamfriscus  (fig.  199,  B,  ( Triceratium)  Skadholtianum  Grev,), 

„         Zygoaros  Ehr,  (fig.  aoo,  B.  {Zygoceros)  cirHnmus  Bail,). 
„         Denticella  Ehr,  (fig.  201.  B.  {Denticella)  granulata  Roptf), 
„  Cerataulus  Ehr.  (fig.  ao2.  B.  {Cerataulus)  Smithii  Ralfs). 

„  Pseudo-stictodiscus  (fig.  203,  B.  {Pumlo-sHct.)  EuUnsUinii  Gmn.) 

Triceratium  (fig.  204.  A  ( Triceratium)  Favus  (Ehr.)  H.  V.H.). 
„  Amphitetras  (fig.  205,  B.  {Amphitetrus)  atUedihtviatia  ( Ehr. )  H,  VM. ). 

Amphipentas  (fig.  906,  B.  (A mphipetitas) punctata  Brigktw. 
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Fig.  197. — Biadulphia  fuUk€Ua. 
Valve  view.  b.  Girdle  vie>»'. 


\Sb>t\ 


^ 


Fig.  198.— <i9.  fTricerativmJ  consimili. 


Fig.  199.—^.  (Trutrati^m)  Shadholtianum, 
a.  Valve  view.  h.  Girdle  view. 


Fig.  aoo,^B,  (Zygoctfw) 


Fig.  901.— A  ( DenHctlla)  groMMlaia, 
a.  GiitUeview.  ^.  Valves 
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Fig.  20a,— B.  (Ctraiaulits)  Smitkii. 
a.  Valve  view.  b.  Girdle  view. 


Fig.  903.—^.  fPseudo-sHdodisaa) 
EuUmsteiniL 


a.  Girdle  view. 


Fig.  904. — B,  fTriceratiumJ  Faints, 
b.  Portion  of  valve  with  puncta  x  looa  c.  Valve  view. 
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Fig.  905.—^.  (AmphiUtras) 
anUdihnfiana. 


Fig.  206.— A  (Ampkipentas) 
punctata. 


Under  the  name  of  Capsular  Prof.  Brun  (Le  Diat.,  ii.,  1896,  p.  235),  has 
separated  from  Triceratium  certain  exotic  forms  having  an  internal  valve  with 
a  triangular  space  curiously  fashioned  so  as  to  recall  the  structure  of  the 
Entogonia.  In  this  genus  Mr.  Brun  includes  two  new  species,  C  Barb<n  J. 
Br.  and  C  biformis  J,  Br,^  both  from  "  Colonial "  as  well  as  some  old  forms 
7!  denticuiatum  Grev.,  etc 

Lastly,  Mr.  H.  Peragallo  has  doubtfully  suggested  the  genus  CeratauUna 
(in  Monog.  Rhizosolenia)  which  is  differentiated  from  Ceratauius  by  the 
relatively  great  length  of  the  sutural  zone,  and  by  its  uninterrupted  annulation. 
He  includes  in  it  the  single  form  C.  Berganii^  found  in  a  pelagic  state  at 
Trouville  and  in  the  Mediterranean. 

We  shall  proceed  to  the  examination  of  the  forms  from  our  district. 
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ANALYSIS  OF  SPECIES. 


'  Valves  Ivumisbedwith  oott0 


Vmlve  divided  into 

sevenl  compartments , 

by  very  deep 

ooQttnctioas. 


All  the  compartments  equally  etovated 
and  level  with  the  processes,  which 
are  very  obtuse    .  •  ] 

Median  compartment  considerably 
more  elevated  than  the  others; 
procesies  slender,  with 
apices  . 


I 


Valves  (viewed  in  iprdle  £soe)  divided  by  terminal  and 
median  elevations  mto  three  portions,  almost  equal 

Valve  imperfectly  silidous ; 
not  furnished  with  small 
spines 


Vahre  furnished 
with  two  long  awl- 
shaped  spines ; 
median  portion 
flai  or  rounded. 


■%t 


II 


:i 


U 


Valve  very  silidous,  bear- 
ing 
spines 


Several  spines  placed  between  the  pro- 
cesses, which  are  abruptly  diminuate 
towards  the  apex,  valves  broadly 
lanceolate  and  mflated  at  the  apices, 
ortrigonal 


BwTMOMgrl. 
BLaaxlla. 

B.By]ifL 

Bwgxi&nlftML 


Spines 
altema- 

tin*, 

with 
robust 

pro- 

whi^ 
are  not 
abruptly 
diminu- 
ate; 
valves 

not 
lanoeo- 


Valves  suborbicular,  with 
cellular  girdle  . 


Spines  obscure, 
placed  near  the 
centre  of  the 
valve    . 


B. 
BLlnlttilL 

B.lmli. 


Spines  conspicuous, 
submarginal,  very 
robust,  with  api- 
ces ofken  flattened 
or  bifiircated      .  ] 


Valves  with 
cellular  structure. 


Valves   punctate, 
not  cdlular. 


BwYlKToa. 

B.  aattdOBftaBa. 


r  Valves  triangular,  with  cells  arranged  in 
straight  lines 

I  Valves  quadrangular,    with   cells  ar- 
L     ranged  in  concentric  rows  . 

'  Valves  furnished  with  vein-like  lines, 
whidi  traverse  the  valve  irregularly 
and  separate  the  angles  from  the 
median  portion 

Valves  without  vein-like  lines,  with 
medium-sised  puncta  in  the  median 
portion,  and  very  fine  puncta  at  the 
angles   ....  B.  MOlpta. 


I. — Valvt^  furnished  with  casta. 

B.  pulchella  Gray  (Anang.  of  Brit  Plants,  L,  p.  394 ;  H.y.H. 
At].,  pL  97,  t  1-3* ;  Type  No.  487),  plate  ao,  fig.  630. 
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Valve  elliptic,  with  undulate  maigins,  undulations  3  to  7»  each  of  which 
arise  at  one  of  the  costae.  Valve  with  cellular  structure,  ceUs  arranged  in 
concentric  rows  round  the  centre  of  the  valve,  becoming  gradually  smaller  as 
they  approach  the  centre,  where  there  are  a  to  3  short  horns  generally  awl- 
shaped,  sometimes  capitate;  processes  punctate,  puncta  becoming  gradually 
finer  towards  the  apex.  Girdle  fitce  subquadrangular,  showing  at  the  apices 
undulations  on  a  level  with  the  valve,  each  of  which  corresponds  with  one  of 
the  costn ;  connecting  zone  with  small  cells  arranged  in  straight  lines  (about 
5  to  6  in  I  cdm.),  interrupted  by  some  irregular  hyaline  lines.  Length  of 
valve,  5  to  17  cdm.    Breadth,  6  to  9  cdm.  at  the  median  portion. 

Marine.— Found  oolj  once  in  Belgium  in  Uie  washing  of  mussels,  Uut  it  will  probably  be  found 
more  abundantly,  as  it  czitu  on  all  the  coasu  of  the  North  Sea.  England  (Ral&,  Griffiths,  W. 
Sm.,  Bleakkj).    Ireland  (O'Meara).    Scotland. 

IL — Valves  withaiU  casta, 
a,  Vahr«s  furnished  with  procettet  in  the  form  of  spinet. 

B.  Regina,  W.  Sm.  (S.B.D.,  ii.,  p.  50,  pi.  46,  f.  323 ;  H.V.H. 
AtL,  pt  98,  f.  I*),  plate  34,  fig.  894. 

Valves  lanceolate,  with  undulate  margins,  showing  three  unequal  compart- 
ments between  the  processes.  Girdle  face  with  deep  constrictions,  which 
divide  the  valve  into  three  portions,  mammiloid,  hemispherical,  with  coarse 
puncu  arranged  in  regular  lines,  intermixed  with  small  short  spines.  Processes 
short,  obtuse,  mammiloid,  with  puncta  becoming  gradually  finer  towards  the 
apices.  Connecting  membrane  with  medium-sized  scattered  puncta.  Breadth 
of  valve,  8  to  15  cdm. 
Marine.— Isle  of  SkjefW.Sm.).    Guernsey  (Wallidi  1), 

B,  Tuomeyi  Bail.  (Am.j.s.,  1843,  p.  ^s^»  ^-  3-4;  h.v.h.  Ati., 

pL  98,  f.  3-3*X  plate  34,  figs.  895,  896. 

This  species  differs  essentially  from  the  preceding,  first,  by  the  median 
compartment  being  considerably  more  elevated  than  the  two  lateral,  and 
surmoimted  by  a  to  3  long  spines,  and  next  by  the  processes  which  are  elongated, 
narrow,  reflexed  and  inflated  at  the  apices. 

Marine.— This  fonn,  so  iar  as  I  know,  has  ne\'et  yet  been  found  on  our  shores.  I  only  mention 
it  in  consequence  of  some  authors  having  considered  that  the  preceding  species  is  only  a  varie^ 
of  B,  Tu0msyu  The  examination  of  numerous  specimens  does  not  enable  me  to  agree  with  this 
opinion. 

B.  aurita  (Lyng.)  Breb.  (Consid  sur  les  Diat,  1838,  p.  12; 

H.V.H.  AtL,  pL  98,  t  4-9* ;  Type  No.  4»S),  platc  ao,  fig.  631 
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Valve  elliptic,  lanceolate,  with  apices  often  diminuate,  furnished  at  the 
centre  with  three  rather  long  awl-shaped  spines,  with  coarse  pancta  (about  lo 
to  lain  I  c.dm.)  arranged  in  radiating  lines,  about  zo  to  12  in  i  cdm. 
Girdle  face  showing  at  its  apices  the  three  spines  and  the  three  elevations :  the 
median  of  considerably  less  height  than  the  terminal,  the  latter  abruptly 
attenuate  at  the  apex,  punctate,  with  puncta  becoming  gradually  finer.  Con- 
necting zone  with  puncta  of  almost  the  same  size  as  those  of  the  valves, 
and  arranged  in  longitudinal  lines.  Frustules  forming  very  long  chains. 
Length  of  valve,  3  to  8  cdm. 

Marine.— RaUier  frequent.  Blankenbergbe,  Antwerp  (Scheldt^  England  (Kittoo,  Stolt., 
Norman,  Comber,  Jenner,  W.  Sm.,  Roper,  Okeden),  Scotland  ( Kennedy.  GrevUle),  Ireland 
(W.  Sm.,  O'MeamK  South  Wales  (Baxter  ColL.  No.  3815,  3816).  North  Wales  (Shadbolt).  and 


var.  minima  Grun.  (H.V.H.  AtL,  pL  98,  f.  10*),  plate  ao,  fig.  63a. 

Smaller,  about  1*25  c.d.m. ;  puncta  fine,  about  14  or  15  strie  in 
I  c.d.m. 

Marine.— Blankenberghe, 

var.  miniscula  Grun.,  plate  ao,  fig.  633. 

Very  small ;  valve  with  apices  longly  rostrate  diminuate. 

Marine.— Blankenberghe. 

B.  Rhombus  (Ehr.)  W.  Sm.  (S.B.D.,  ii.,  p.  49,  pL  45,  f.  320; 

pL  61,  f.  320;  H.V.H.  AtL,  pi.  99,  f.  I  and  3* ;  Type  No.  489),  plate  ao, 

fig.  634. 

Valve  rhomboidal   elliptic,  with  apices   abruptly    rounded,    diminuate, 

furnished  with  short,  awl-shaped   submarginal  spines  of  variable  number ; 

striation  confused  at  the  centre  of  the  valve,  radiant  on  the  remainder,  but 

convergent  on  the  portion  corresponding  to  the  apices ;  striae  at  the  centre  of 

the  valve,  about  9  in  i  c.d.m.,  formed  of  coarse  puncta  slightly  arranged  in 

quincunx.    Girdle  face  with  the  middle  valve  portion  rounded,  slightly  elevated, 

processes  entirely  punctate,  with  ends  gently  truncate  capitate.    Connecting 

membrane  regularly  punctate  in  quincuhx,  with  puncta  formed  of  longitudinal 

striae,  12  to  14  in  i  cdm.     Length  of  valve,  5  to  18  cd.m. 

Marine.  —Rarer  than  the  preceding.  Blankenberghe.  Antwerp  (Scheldt),  England  (W.  Sm., 
Bridgman,  Roper,  Okeden,  Kitton,  Stolt.,  Norman,  Comber),  Ireland  (O'Meara).  On  all  the 
Coasts  of  the  North  Sea. 

var.  trigona  Cleve.  {Triceratium  striolatum  {Ehr.)R0per\  H.V.H. 
Atl.,  pi.  99,  f.  2* ;  Type  No.  490),  plate  ao,  fig.  635. 

Differs  from  the  type-form  by  the  triangular  shape  of  the  valves,  and 
by  its  three  processes. 

Marine.—Blankenberghe,   Antwerp  (Scheldt).      Surface  of   the   Dee  (Stdt).    HoU 
(Norman).    Thames  at  Southend  (Baxter  Coll.  No.  3577). 
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B.  Baileyii  W.  Sm.  (S.B.D.,  it,  p.  50,  pi.  62,  f.  322  ;  Zygoceros 
mobiUensis  BaU.]  H.V.H.  AtL,  pL  loi,  f.  4-6*),  plate  ao,  fig.  636. 

A  delicate,  very  imperfectly  silicious  diatom.    Valve  broadly  lanceolate, 

bearing  two  spines  alternating  with  the  terminal  processes,  and  situated  at  the 

lower  and  upper  third  near  the  longitudinal  axis  of  the  valve ;  puncta  in 

quincunx  very  delicate,  about  12  to  14  striae  in  i  cdm.    Girdle  face  showing 

the  valve  portion  with  centre  flat  or  concave,  the  conical  terminal  processes 

completely  punctate,  with  truncate,  somewhat  capitate,  ends,  they  and  the  spines 

very  long,  somewhat  bifurcated  at  the  apex,  each  being  borne  on  a  small 

elevation  of  the  valve.     Connecting  membrane  with  puncta  in  quincunx, 

excessively  delicate,  about  18  striae  in  i  cdm.    Length  of  valve,  7  to   16 

c.d.m. 

Nfarint— Blankcnberghe  (H.V.H.),  England  (W.  Sm.,  Williamson,  Kitton,  Stolt.,  Nonnan, 
Comber),  Ireland  (O'Meara). 

B.  granulata  Roper  (T.M.S.,  1859,  vii.,  p.  13,  pL  i,  f.  lo-n,  pi. 

ii.,  f.  12  ;  H.V.H.  All,  pi.  99,  f.  7  and  8,  and  pi.  loi,  f.  4*.  In  the  latter  figure 
the  general  outline  is  very  exact,  but  in  the  fair  copy  of  the  drawing  the  small 
spines  on  the  valve  have  been  accidentally  omitted ;  Type  No.  492),  plate 

20,  fig.  637. 

Valve  elliptic-lanceolate,  bearing  two  very  long  spines  alternate  with  the 

terminal  processes,  approximate  to  them  and  to  the  longitudinal  axis  of  the 

valve ;  striated  in  quincunx  (about  13  or  14  in  i  cdm.),  and  bearing  numerous 

small  awl-shaped  spines,  about  4  in  i  cd.m.,  placed  in  irregular  lines.     Girdle 

face  quadrangular,  showing  the  valve  portion  with  the  centre  flat  or  concave, 

the  processes  inflated,  then  abruptly  attenuate  on  the  external  side,  punctate 

up  to  the  apex,  which  is  somewhat  rounded,  and  the  spines  very  long,  often 

flexed  at  an  obtuse  angle  near  their  middle.     Connecting  zone  with  puncta 

in  quincunx,  with  14  striae  in  i   cd.m.     length  of   valve,  5  to  8  c.d.m. 

(in  the  specimens  observed). 

Marine.— Very  rare.  Antwerp  (Scheldt).  Blankenberghe,  England  (Coll.  W.  AmoU !,  Comber, 
Stolti,  Norman). 

B.  turgida  W.  Sm.  (S.B.D.,  ii.,  p.  50,  pL  62,  f.  38;  Cerataulus 
turgida  Ehr. ;  H.V.H.  AtL,  pL  104,  f.  i  and  2* ;  Type  No.  495),  plate  ai, 
fig.  638. 

Valve  varying  from  a  round  to  a  longly  elliptic  form ;  sometimes  furnished 
near  the  margin  with  a  circlet  of  very  short  spines,  bearing  diagonally  two 
broad  truncate  processes  and  two  stout  spines ;  striae  undulate,  9  in  i  c.d.m., 
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formed  of  rather  coarse  beads  and  intermixed  with  innumerable  abbreviated 

spines.    Girdle  £ace  subquadrangular,  slighdy  twisted,  at  the  median  portion 

showing  terminal  processes  very  broad,  truncate,  completely  punctate,  and  the 

two  spines  very  robust,  with  apices  often  bifurcated.    Connecting  zone  with 

strie  formed  of  puncta,  placed  in  quincunx;  somewhat  undulated,  delicate, 

about  12  in  I  c.d.m.     length  of  valve,  7  to  13  cd.m. 

Marine.— Very  rare.    Antwerp  (Scheldt),  Blankenberghe,  England  (Okeden,  Kitton,  Stolt., 
Norman,  Comber),  Ireland  (O'Meara).    Found  on  all  the  Coasts  of  the  North  Sea. 


B.  laevis  Ehr.  (Ber.,  1843,  p.  122;  Odontella  pcfymorpha  Kuit.\ 
H.V.H.  Aa,  pi.  104,  f.  3  and  4*;  Type  No.  496).  plate  ao,  fig.  639. 

Valve  suborbicular  or  broadly  elliptic,  bearing  near  the  longitudinal  axis 
two  spines  opi)osite,  short,  obscure,  with  punctate,  radiate  striae,  somewhat 
undulate  and  as  if  engine-turned,  delicate,  about  15  or  16  in  i  c.d.m.,  inter- 
mixed with  abbreviated  scattered  spines.  Girdle  face  with  terminal  processes 
very  short,  obtuse,  truncate,  punctate  up  to  the  margin.  Connecting  zone 
with  delicate  striae  (about  16  in  i  c.dm.),  punctate  in  quincimx.  Length  of 
valve,  5  to  13  c.d.m. 

Marine.— Antwerp  (Scheldt).  England  (W.  Amott). 

forma  minor.  (H.V.H.  AtL,  pi.  105,  f.  4*),  plate  ao,  fig.  640. 
Smaller,  terminal  processes  scarcely  marked 


B.  Smithii  (Ralfs)  H.  Van.  Heurck.  {Bidduiphia  raHata 

Roptr ;  Ceraiauius  SmUMi  J<alfs\  Eupodiscus  radtatus  W,  Sm,^  mc  Boiliy  ; 
H.V.H.  Atl.,  pi.  105,  f.  I  and  2* ;  Type  No.  497),  plate  ai,  fig.  641. 

Valve  almost  orbicular,  sometimes  bearing  numerous  spines^  with 
hexagonal  cells,  furnished  with  two  maiginal  processes  and  two  awl-* 
shaped  spines  rather  short,  submarginal,  forming  an  angle  of  90*  with  the 
terminal  processes.  Girdle  face  showing  in  the  valve  portion  the  two  long 
terminal  processes  which  are  conical,  truncate,  and  entirely  punctate,  and  the 
two  awl-shaped  spines  not  very  robust  Connecting  zone  finely  punctate,  with 
puncta  in  regular  lines,  about  10  in  z  cdm.  Frustules  free.  Length  of  valve, 
4  to  12  cdm. 

Marine.— Very  rare.    Blankenberuhe  (and  Basin),  1878 ;  Antwerp  (Scheldt),  England  (W.  Sm., 
Stolt,  Norman,  W.  ArDOit  1),  the  Thames  (Baxter  CoU.,  Na  8579,  3450). 
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b.  Vahres  without  spinet. 
•  VALVES  WITH  CELLULAR  STRUCTURE. 

B.  antediluviana  (Ehr.)  H.  Van  Heurck.  {Amphitetras 

Ehr. ;  H.  V.H.  AtL,  pi.  109,  f.  4  and  5* ;  Type  No.  soiX  plate  ai,  fig.  641. 

Valve  quadrangular,  with  margins  straight  or  concave,  centre  depressed, 

four  robust  processes,  finely  punctate ;  structure  cellular,  cells  in  concentric 

circles,  allowing  the  puncta  of  the  inferior  layer  of  the  valve  to  be  slightly 

seen  in  the  transparent  portion.      Girdle  £u;e  quadrangular,  with  valves 

constricted  near  the  sutural  zone.     Connecting  membrane  with  coarse  puncta 

forming  irregular  longitudinal  lines,  about  4  to  5  in  z  cdm.,  interrupted  by 

transverse  hyaline  spaces.    Frustules  forming  bands,  generally  in   zig-zag. 

Length  of  valve,  1*5  to  14  c.d.m.  (in  the  latter  measurement  the  concavity  of 

the  valve  has  not  been  substracted;  from  one  excavation  to  another,  the 

length  would  not  be  more  than  11  cdm.). 

Fossil.— Potter's  clay  at  Ostend  (Deby).  Found  not  only  on  all  the  Coasts  of  the  North  Sea, 
but  also  on  all  the  Coasts  of  Europe.  America,  etc.  England  (W.  Sm.,  Okeden.  Ral£i,  Griffiths, 
Kitton),  Orkney  Islands  (Baxter  Coll.,  No.  311X,  sua),  Ireland  (O'Mcara),  Guernsey  (Baxter  ColL, 
No.  3x14). 

var.  pentagona.  {Amphipentas  £Ar.).    Valve  with  five  angles* 

Not  yet  found  in  Belgium.    England  (Hodgson),  Scotland  (Heonedy). 

B.  FavUS  (Ehr.)  H.  Van  Heurck.  {TriaraHumFavusEhr.; 
H.V.H.  Atl.,  pL  107,  t  I.4* ;  Type  Na  500),  plate  ai,  fig.  643. 

Valve  triangular,  with  centre  convex;  three  terminal  processes  robust, 
elevated,  finely  punctate  up  to  the  ends ;  sides  straight  or  somewhat  convex. 
Structure  with  coarse  hexagonal  cells  allowing  the  fine  pimcta  of  the  inferior 
surface  of  the  valve  to  be  seen.  Partitions  of  the  cells  embellished  with 
small  spines.  Length  of  girdle  face  much  greater  than  the  breadth ;  con- 
necting zone  delicately  striate  lengthways  (about  16  striae  in  i  cd.m.),  with 
puncta  in  quincunx.  Length  at  the  margin  of  a  valve  of  medium  size,  9  to  15 
c.d.m. 

Marine. — Rather  common.  BlankenberghCj  Ostend,  Antwerp  (Scheldt),  and  found  almott 
everywhere.    England  (Shadbolt,  Hodgson,  Kitton,  Stolt,  Norman,  Comber). 

••  VALVES  PUNCTATE.  NOT  CELLULAR. 

B.  alteraans  (Bail.)  H.  Van  Heurck.  {Xriceratium  alter- 

nam  Bailey ;  Mic  Observ.,  South  Carol.;  H.V.H.  Atl.,  pi.  Z13,  f.  4,  5  and 
7»;  Type  No.  505),  plate  ai,  fig.  644. 
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Valve  triangular,  with  straight  margins,  three  terminal  processes  slightly 
elevated,  separated  by  nerve-like  lines  from  the  median  portion  and  having  in 
addition,  here  and  there,  some  nerve-like  lines  which  extend  across  the  valve 
entirely  or  partially.  Structure  cellular ;  cells  irregular,  gradually  diminishing 
towards  the  margins  and  the  processes,  which  are  punctate  up  to  the  end 
Girdle  face  much  broader  than  the  length,  showing  3  to  4  coste,  with 
undulated  margins,  cells  small,  in  longitudinal  rows,  about  1 2  rows  in  i  c.d.m. 
Connecting  zone  very  narrow.  Frustules  usually  united  in  twos.  Length 
of  valve,  4'5  to  5  c.d.m. 

Marine. — Rather  frequent  Blankenberghe.  Antwerp  (Scheldt).  England  (W.  Sni.,  Capron, 
Kitton,  Norman,  W.  Arn. !).  Coursenies,  France  (Br^b.).  Holland  (Suringar).  Ireland 
(O'Meara). 

B.  SCUlpta  (Shadb.)H.  Van  Heurck.  {Tnceratium  seulptum 
Shadb.y  T.M.S.,  1854,  ii.,  pL  i,  f.  4;  H.V.H.  Atl.,  pi.  109,  f.  7  and  8* ;  Type 
No.  502),  plate  ai,  fig.  645. 

Valve  triangular,  with  straight  sides,  three  terminal  processes  slightly 
elevated ;  structure  cellular,  cells  irregular,  of  almost  equal  size  throughout  the 
valve ;  processes  finely  punctate.  Girdle  face  longer  than  the  breadth ;  valve 
portion  undulated,  with  cells  arranged  in  longitudinal  rows ;  6  lines  in  i  cdm. 
Connecting  zone  rather  broad,  having  7  or  8  longitudinal  rows  of  coarse  dots 
in  I  cd.m.  Length  of  the  valve  margins,  about  4  c.d.m. 
Marine. —Rare.    Antwerp  (Scheldt) ;  Potter's  day  from  Ostend  (Deby) ;  Sweden  (Lagerstedt). 

I  think  this  form  has  escaped  collectors,  and  will  be  found  elsewhere. 

GENUS  133.— ENTOGONIA  GREV.,  1863. 

Valves  angular,  usually  with  three  angles» 
leaving  at  the  centre  a  smooth  portion,  with 
the  marginal  portion  divided  into  compart- 
ments by  false  costae,  which  correspond  with 
internal  septa  ;  angles  of  the  valve  more  or 
less  elevated  into  processes. 
^*'  ^Si^Mta!^^^  The  genus  Entogoma  includes  about  20  species, 

all  fossil,  and  found  especially  in  the  deposits  from  Barbadoes  and  Jeremie 
(Hayti).  I  give  in  the  text  (fig.  207)  E.  inapinata  Grev.,  from  the  Cambridge 
Estate  (Barbadoes). 

The  genus  Heibergia,  according  to  Mr.  Bergon,  should  be  suppressed ;  the 
genus  being  in  his  opinion  founded  only  on  a  biangular  form  of  E.  Dauyana 
Grev. 


PORPEIA. 

GENUS  134.— PORPEIA  BAILEY,  i86z. 
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Valves  oblong,  with  strong 
distant  puncta,  inflated  at  the 
median  portion,  constricted  at 
the  apices,  which  are  inflated, 
rounded,  obtuse,  capitate, 
finely  punctate.  Girdle  face 
compressed,  showing  flexed 
internal  septa. 

The  genus  Porfeia  includes 
four  species,  all  fossil,  except 
P.  guadriceps  Bail,  which  has 
been  found  in  a  living  state  in 
the  Gulf  stream  and  at  the 
Galapagos  Islands. 

I  give  in  the  text  (fig.  208) 
Fig.  a(a,—PorpeiaguadnUa,  P-  quodrata  from  Sta.   Monica. 

It  is  represented  in  a  with,  and  in  b  without,  the  sutural  membrane  which 
covers  it 


GENUS  136.— TABULINA  BRUN,  1889. 


Valve  flattened,  tabular, 
broadly  elliptic,  furnished  with 
hyaline  channels,  radiant  and 
transverse  ;  four  protuber- 
ances rounded  and  striated. 
Girdle  face  rectilinear. 

I  give  in  the  text  (fig.  209) 
from  one  of  my  photographs  a 
drawing  of  Tabulina  Testudo 
Brun,,  the  unique  species  of  the 
genera.  It  is  a  very  rare  form 
which  was  discovered  by  Pro- 
fessor Brun.  in  the  Limestone  of 
Yedo  (Japan). 


Fig.  QO^.'^Tabulina  Testudo. 
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GENUS  IM.— ODONTOTROPIS  GRUN.,  1884. 

Valve  biddulphoid, 
furnished  with  two  long 
aculeate  horns,  con- 
nected by  a  pectinate, 
dentate  or  smooth  keel. 


Fig.  9io.—0dmtrofis  cristata. 

Figure  210  in  the  text  represents  O.  cristata^ 


This  genus  includes 
about  half  a  dozen  curious 
forms,  two  of  which,  O. 
carinata  Gran,  and  O. 
cristaiay  are  found  in  the 
Cemenstein  of  Mors. 
It  has  unfortunately  been 
It  should  appear  as  if  the  right  side  was 


made  from  an  imperfect  specimen. 

similar  to  the  left,  and  the  dentated  comb  should  extend  throughout  the 

surface,  which  separates  the  two  horns. 


GENUS   137^KERATOPHORA  PANT.,  1889. 

Valve  biddulphoid,  broadly  elliptic,  with  coarse  puncta,  furnished 
with  two  very  long  robust,  tortuous  horns,  often  bifurcated. 


Fig.  911. — Keratophora  robusta, 
a.  Valve  view.  ^.  Gu"*!!*  view. 


KITTONIA 
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The  genus  includes  two  species,  K,  mtida  P,  and  K,  rohusta  P.  (fig.  ii  i), 
represented  in  the  text,  after  one  of  my  photographs,  taken  from  a  specimen 
forwarded  by  Dr.  Pantocsek.  The  two  species  are  found  in  a  fossil  state  at 
Kusnetzk  (Russia). 


GENUS    138.— KITTONIA    GROVE    ft    STURT,    1887. 


Fig.  8Z9.^^ftM0«M  tiaborata. 


Valve  biddulphoid,  elliptic,  furnished  with  two  processes,  the  apex 
of  each  being  enlarged  and  widened  into  a  cup. 


This  genus  comprises  three  species,  one  of  which  {K,  gigantea  Grev.)  is 
ound  in  the  deposit  of  Cambridge  Estate,  Barbadoes,  while  the  other  two 
have  been  found  in  the  deposit  of  Oamaru,  New  Zealand.     I  give  in  the  tex  t 
(fig.  a  1 2),  one  of  them,  the  most  beautiful,  K.  elaborata^  Grave  and  Sturt^  drawn 
from  one  of  my  photographs. 
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HUTTONIA. 
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GENUS  139. 

HUTTONIA,    GROVE    & 

STURT,  1887. 

Valve  showing  two  alternate 
elevations  or  ocellL 

This  genus  appears  intermediate 
between  the  Biddulphiec^  and  the 
Eupodiscia^  and  requires  further 
examination.  The  figure  in  the 
text  is  of  H,  alternaus,  Gr.andSt.^ 
from  one  of  my  photographs.  This 
diatom  is  found  in  the  deposit  of 
Oamaru. 


Fig.  iiy^Huttonia  altemans. 


GENUS    140.— GROVEA    AD.    SCHMIDT.,    1890. 

Valve  discoid,  showing  7 
to  8  mammiform-ocelliform 
marginal  elevations,  between 
each  of  which  is  an  obtuse 
rounded  marginal  projection, 
placed  lower  than  the  pre- 
ceding, and  apparently  turned 
in  an  opposite  direction. 
Centre  occupied  by  a  broad 
umbilicus  surrounded  by  a 
clear  space  communicating 
by  clear  radiant  spaces  with 
Fig.  214.— r;mrrt  fedaiis,  the    margin    of    the    valve, 

intermediate    portions    very    delicately  punctate  and  bearing  here 

and  there  coarse  puncta. 

The  figure  in  the  text  is  Gr.  ptdalis  (Or.  and  St,)  Ad.  ScAm.,  having  its 
origin  in  the  Oamaru  deposit,  and  which  Messrs.  Grove  and  Sturt  described 
under  the  name  of  Biddulphia  ptdalis^  a  name  also  adopted  by  Grunow.  I, 
however,  find  this  diatom  differs  sufficiently  to  justify  the  name  given  it  by 
Dr.  Ad.  Schmidt. 


EUPODISCEiE. 
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Valves  with  mammi- 
form  elevated  ocdli, 

surrounded  bv  a 
hyaline  aone,  wiienoe . 

emetge  solid  or 
granular  rays,  usually 

arrangeid  like 
feathers  ot  a  quill  pen. 


Tribe  XXII.— EupoDiscEiE. 

TABLE    OF    GENERA. 
Generally  9,  rarely  z  or  3  ocelli 
'Uiptic        A  single  ocellus,  eccentric  .  MOBopili. 

Valve  subquadrangular,    having   an   ocellus    at  each 


Valves 
round 
or 

el 


angle 


cnypliodlieiif. 


'  Valves  round  or  elliptic,  cellular  or  granular,  with  median  hyaline 
space  absent  or  very  small ;  striation  usually  radiant ;  two  to 
nine  processes  surrounded  hy  a  hyaline  zone 

Valves   with   striation   radiant,    interrupted   at    the    median    por- 
tion by  a  linear  hyaline  space  .... 

'  Valves  with  costae,  moniliform  rays  or  well  miu-ked  sulci 
connecting  the  processes  or  tubercles,  which  usu;il1y  much 
project  ...... 


Pieado-MiliMai. 


FeiM<itr«lla. 


AnUoodlsent. 


Valves   circular   or   oval,    with    ocelli   placed   in   com- 
partments .....  Onspedoponis. 

Valves  with  very  fine  puncta,  indistinctly  radiant, 
showing  nenr  the  centre  a  circle  of  coarser  dots 
and  at  the  margin  a  corona  of  dots  and  a  small 


I 


elongated  process 


Woropodiioaf. 


'  Valves  circular,  with  radiating  rows  of  small 

puncta  and  coarse  marginal  tubercles  .  Perltliyra. 

Tubercles  uuirginal,  rather  small,  all 
similar,  forming  a  complete  circle; 
valves  granular,  with  granules  radiating, 
circular  or  oval  or  angular  .  OMtOdlteuf . 


Tubercles  unequal,  a-3  large,  placed 
at  an  equal  di  "Stance  between  the 
smaller 


IiodlBeiif. 


Valves  with  ocelli  small,  nu- 
merous, each  of  them  being 
separated  by  a  small  process 
from  the  ne.xt  .  BattnjtilA. 


^  Ocelli,  tubercles  or  pro- 
cesses usually  very 
large,  not  numerous  and 
usually  submarginal ; 
valve  cellular  or  granu- 
lar j  granules  rarely 
radiating  or  small 


Bapotfliena. 


Valves  with  two  large 
elevations,  of  very  slight 
height,united  or  covered 
with  radiating  puncta; 
puncta  very  fine,  ar- 
ranged in  radiating  or 
anastomosing  rows      .  PMildo-eer&tMillll. 


Valve  with 

odlular 

structure. 


Ocelli  very  large  or  very  prominent,  few  in  number  and 
usually  submarginal,  cells  rarely  radiating       .  .  BapodiMOf . 

Ocellus  single,  submarginal ;  valve  showing  according  to 
the  focus  either  hexagonal  cells  or  fine  puncta  .  Boperia. 

Ocelli  two,  pLiced  on  the  same  side  of  the  valve  in  a  large 
etongated  hyaline  depression  .  Bergonla. 


H  H 
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GENUS  1*1.— AULISCUS  (EHR.)  Bailey  emend.,  1854. 

Fnistule   cylindrical 

or  discoid.    Valve  with 

rays      either    plumose 

plaits  or  with  granules 

arranged     round     two 

mastoid   processes    (or 

ocelli),  rarely    obscure, 

a.  b,  sometimes  with  a  sub- 
Fig.    215. AhHsCUS  sculpt  MS.  J       ^  -        ,  _^. 

a.  Girdle  view.  h.  Valve  view.        quadrate  Central  portion 

or  with  a  radiant  cellulation  interrupted  by  a  linear  scries  terminating 
in  the  ocelli. 

The  beautiful  genus  Auhscus  comprises  about  100  species,  among  which 
A,  scuiptus  figured  in  the  text  (fig.  215)  is  the  only  form  hitherto  found  on  our 
coasts,  but  to  this  should  be  added  var.  ccelata  (A.  cotlatus  Bail,)^  which 
certainly  belong  to  us,  as  I  have  in  my  possession  specimens  from  different 
localities.  Lastly,  I  have  to  record  A,  purutaius  Bai!^  which  I  discovered  on 
the  mud  of  the  Scheldt  at  Antwerp,  but  until  further  specimens  have  been 
found,  I  shall  consider  this  one  as  having  been  accidentally  brought  by  a 
vessel.     The  specimen  found  belonged  to  the  var.  Carpentaria. 

ANALYSIS    OF    FORMS. 

f  Vnlve  divided  into  four     ( The  plicae  of  each  compartment  robust  and  similar  A.  aoullital. 
j  compartments  by  two     J 

I  series  of  plicae  placed     \  The  plicoe  of  compartments  with  ocelli  robust, 
;  at  a  right  angle.  |     entire ;  those  of  the  intermediate  compartments 

\     delicate,  and  resolving  into  fine  granules  .  ^ 

V^alve   without   any   distinct  compartments,  plioe  very  delicate,  iiegularly 
radiating  and  bearing  coarse  distant  granules  .  .  i 

A,  scuiptus  (W.  Sm.)  Ralfs.  (in  Pritch.  Inf.,  p.  845,  pi.  4, 
f.  3;  Eupodiscus  scuiptus  W,  Sm,\  H.V.H.  Atl.,  pi.  117,  f.  i  &  2*;  Type 
No.  507),  plate  21,  fig.  646. 

Valve  suborbicular,  marked  at  the  margin  with  radiadng  plicae  and  leaving 
in  the  centre  a  quadrilobal  space.  In  this  space  arise  four  other  series  of 
plicae,  of  which  the  two  bearing  the  ocelli  radiate  from  them  towards  the 
centre  of  the  valve,  while  the  two  others  radiate  from  the  centre  towards  the 
margin  of  the  valve.     Length  of  the  valve,  4  to  9*5  cdm. 

Marine.— Antwerp  (Scheldt).  Blankenberghe  (H.V.H.).  Bed  of  a  dam  (Potter's  clay  (fossil)  at 
Bruges  (Deby).  Holland  (H.V.H.,  Suringar),  England  (W.  Sm.  I  Gregory  1  W.  Arnott,  Kitton, 
Norman,  etc.),  Ireland  (O'Meara.). 

var.  ccelata  {A,  calatus  Bail,).    See  the  description  in  the  anilytica 
table  above. 
Antwerp  ^Scheldt).  Blankeiiberghe  (H.V.H.) 


PSEUDO-AUUSCUS. 
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AuliscUS  punctatUS  Bail.  (Smith's  Contr.,  1853,  p,  5,  f.  9; 
Ad  Sch.  AtL,  pi.  67,  f.  7-8  and  various  plates)  is  a  tropical  species  which  is 
only  included  in  our  Table  of  Forms  in  consequence  of  a  slight  similarity  of 
certain  of  its  forms  with  A.  cmlatus  Bail, 

GENUS    142.— PSEUDO-AULISCUS    LEUD-FORT.,    1879. 


Valves  round  or  elliptic,  cellular 
or  granular,  with  median  hyaline  space 
absent  or  very  small ;  striation  usually 
radiate,  2  to  9  processes  surrounded 
by  a  hyaline  zone. 

This  genus  includes  about  25  species, 
all  exotic  and  for  the  most  part  fossil, 
found  in  Oamaru,  Barbadoes,  Hungary, 
etc.  The  figure  in  the  text  (fig.  216)  is 
Ps,  affibiguus  (Grev.)  Rattray^  from  the 
Cambridge  Estate,  Barbadoes. 


Fig.  216. — Ps.  AuliscHS  ambiguus. 


GENUS    143.— PSBUDO-CBRATAULUS    PANT.,  1889. 


Fig.  317. — Ps^'Ceratauhu  Kinkeri. 
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MONOPSIS. 


Valves  elliptic  or  rounded,  furnished  with  two  slight  elevations, 
very  large,  plain,  or  covered  with  radiating  puncta.  Valve  with  very 
fine  puncta,  arranged  in  radiating  rows,  anastomosing.  Central  puncta 
sometimes  robust,  scattered. 

The  genus  I^seudo-C^ra/a/f /us  comprehends  three  fossil  forms  from  Hung^uy* 
In  the  text  will  be  found  P,  Kinkeri  Pant,  (fig.  217),  reproduced  from  one  of 
my  photographs  made  from  a  type  specimen  that  Dr.  Pantocsek  was  good 
enough  to  forward  me. 

GENUS   144— MONOPSIS,   GROVE  &    STURT,    1887. 


Fig.  218. — Monopsis  mammosa. 

Valves  circular,  with  centre  depressed,  margins  slightly  elevated. 
A  pseudo-ocellus  or  process,  eccentric,  round,  covered  with  elongated 
puncta  arranged  in  radiating  rows.  Striae  very  delicate,  finely 
punctate,  plumose,  arranged  in  radiating  flexed  rows,  arising  from  the 
process. 

A  single  example,  Monopsis  mammoso  Gr.  and  Sturt^  having  its  origin  in 
he  Gamaru  deposit,  and  shown  in  the  text  (fig.  218),  after  my  photograph. 


GLYPHODISCUS. 

GENUS   146.— GLYPHODISCUS   GREV.,    i86a. 
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Valve  irregularly  circular, 
generally  subquadrangular,  with 
a  pseudo-ocellus  at  each  angle 
centre  umbilicate,  more  or  less 
smooth,  umbilicus  surrounded 
by  radiating  striae,  very  delicate, 
terminating  in  a  fine  reticulation. 

This  genus  includes  three  fossil 

species,  all  found  in  the  Oamaru 

deposit.      The  figure  in  the  text 

Fig.  219.— GiyphodiscMs  steilatus.  represents      Giyphodiscus    steliaius 

Grev.,  which  is  found  in  very  different  localities  (Oamaru,  Cape  of  Good  Hope, 

Sta.  Monica,  etc.),  and  is  the  type-form  of  the  genus. 


GENUS    146.— FENESTRELLA    GREV.,    1863, 

Valve  circular,  slightly 
convex,  with  a  border  of 
small  semi-circular  hyaline 
areas,  and  having  two  ocelli 
opposite  one  another,  to- 
wards the  inner  third  ;  striai 
radiant,  except  between  the 
two  ocelli,  where  they  form 
straight  lines,  interrupted 
at  the  central  portion  by  a 
transverse  hyaline  line. 

This  genus  was  created  by 
Greville  for  ^F.    Barbadensis 

Tig.  Qao,^Fen€streila  Barbadensis,  GteV,    (fig.  22o),    a    beautiful 

species  from  the  Cambridge  Estate,  Barbadoes,    Professor  Bnin  has  added  to 
it  two  other  fossil  species  from  Oamaiu  and  Yeddo  (Japan)  respectively. 
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BERGONIA. 


GENUS    147— BERGONIA    TEMPERE,    1891. 

Valve  almost  circular,  slightly  con- 
vex,with  cellular  structure,  interrupted 
by  two  large  hyaline  spaces,  subreni- 
form,  opposite  one  another,  and 
inclined  to  one  another  at  an  angle  of 
40''.  Each  hyaline  area  encloses  at 
its  median  and  dorsal  portions  a  small 
oblong  ocellus,  whence  arise  two 
silicious  inflations,  running  in  a 
direction   towards  the  apices  of  the 

Fig.  7i2i.—B€rgOHia  Barbadensis.  hyaline  SpaceS. 

This  genus  only  comprises  one  species,  Bergonia  Barbadensis  Temp,  (fig. 
221),  from  the  Barbadoes  deposits.  My  figure  is  drawn  from  a  photograph 
which  I  made  from  a  valve  Mr.  Tempore  was  good  enough  to  entrust  to  me. 

GENUS    148.— EUPODISCUS    EHR.,    1844. 


Fig.  vxib.—Eupodiscus  Argms, 
Girdle  view. 


Fig.  ^Ma.^Eupodiscus  Argus. 
Valve  view. 


AULACODISCUS. 


4S7 


Valves  discirorm,  with  cellular  or  granular  structure,  without  a 
median  area,  furnished  with  i  to  4  processes,  which  are  not  connected 
with  one  another  by  costae  or  sulci.    Girdle  face  rather  narrow. 

The  genus  includes  about  15  species,  only  one  of  which  belongs  to  our 
coasts,  E,  Argus  (fig.  322),  which  Mr.  Rattray  ranks  among  the  Aulacodiscus, 
I  find  the  structure  much  too  peculiar  to  rank  in  that  genus,  and  I  shall 
therefore  preserve  it  here.  A  certain  number  of  the  Eupodiscus  are  fossil. 
They  are  found  in  the  Barbadoes  deposits.  Others  again  are  found  living, 
and  belong  especially  to  warmer  regions  than  ours. 

E.  Argus  Ehr.  (Kreideth,  p  77,  No.  60;  H.V.H.  Atl,  pi.  117,  f. 
3-6*;  Type  No.  508),  plate  21,  fig.  647. 

Valve  orbicular,  convex,  furnished  with  3  to  5  rather  robust  processes, 
inflated  at  the  apices;  formed  of  two  very  different  layers;  the  superior 
with  coarse  irregular  alveoles  with  openings  from  above,  the  inferior  with 
puncta  arranged  in  radiating  rows.  Girdle  face  with  convex  margins;  con- 
necting zone  showing  some  transverse  plicae  and  longitudinal  striae,  punctate, 
delicate,  about  18  to  20  in  i  cd.m.     Diameter  of  valve,  8  to  20  c.d.m. 

Marine.— Blankenberghe,  Ostend.  Antwerp  (Scheldt),  and  on  all  the  ooasU  of  the  North  Sea. 
England  (Shadbolt,  Kitten,  Stolt.,  Norman).    Ireland  (O'Meara). 

E,  commutaius  Grev.  and  E.  yonesianus  Grev.  are  only  forms  of 
Coscinodiscus  concinnus^  a  description  of  which  will  be  found  in  a  later  page. 


GENUS    149.— AULACODISCUS 


Fig.  323. — Aulacodiscus  orientalis. 


EHR.,    1845. 

Valves  generally  cir- 
cular, granular,  furnished 
with  processes,  variable 
in  number,  connected 
with  one  another  through 
the  centre,  either  by  a 
sulcus  or  by  costae,  or  by 
granules  arranged  in 
special  lines 

This  genus  includes  a 
considerable  number  of 
forms  almost  all  remarkable 
for  their  beauty,  as  may  be 
seen  from  figure  223,  which 
represents  A,  orUnialis 
Greo.y  after  Ad.  Schmidt 
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AULACODISCUS. 


A  large  number  of  the  Aukuodiscus  are  found  in  fossil  deposits,  others 
inhabit  tropical  seas,  where  they  are  sometimes  fomid  in  immense  numbers  ;  it 
was  in  this  ¥Fay  that  my  friend,  Mr.  Hens,  in  his  Botanical  expedition  to  the 
Congo,  found  the  sea  coasts  at  Banana  covered  with  a  greenish  bed  of  A. 
Africanus  CotL  (A,  Kittoni  Amott  var,\  and  was  able  at  once  to  fill  a  lai^ 
vessel  with  this  species,  absolutely  pure. 

The  first  general  aspect 
of ^.  soHuiatusRaUr,  isquite 
difierent  from  an  ordinary 
Aulacodiscus^  while  Dr. 
Pantocsek  has  made  a 
special  genus  of  it  under 
the  name  of  Tchestnavia 
(fig.  224). 

Mr.  A.  Rattray  has 
published  a  good  mono- 
graph of  this  genus  under 
the  title  of  "  A  revision  of 
the  genus  Aulacodiscus 
Ehr."  It  will  be  found  in 
the  Journal  of  the  Royal 
Microscopical  Society   for 


Fig.  324. — Aulacodiscus  xonulatus. 


the  year  1888.     It  is  necessary  to  refer  to  it  in  studying  this  genus. 


CRASPEDOPORUS. 
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GENUS    150.— CRASPEDOPORUS    GREV.,    1863. 


Fig.  235. — Crastedoporus  Raifsianus. 


Valves  circular,  with  cellular  structure,  apparently  divided  into 
compartments,  in  consequence  of  portions  of  the  valve  being  elevated, 
each  of  which  portions  (5  to  1 1  in  number),  bears  an  ocellus  or  pseudo- 
pore  at  a  more  or  less  approximate  distance  from  the  margin.  Central 
portion  of  the  valve  forming  a  paler-coloured  area,  with  small  and  less 
distinct  cells. 

This  genus  comprises  about  half  a  dozen  species,  all  fossil.  In  ihz  text 
will  be  found  (fig.  225),  after  Greville,  Cr.  Ralfsianus  Gr,y  from  the  Cambridge 
Estate,  Barbadoes.  I  have  never  seen  this  form,  but  I  think  that  the  contrast 
between  the  compartments  is  much  exaggerated. 
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kOPERIA. 


QENUS    151.— ROPERIA    GRUN.,    in    H.V.H.    Atl.,    1885. 

Valve  circular  or  subcircular,  with 
plane  surface,  structure  cellular,  cells 
punctate,  puncta  decussate,  furnished 
near  the  margin  with  a  round  hyaline 
spot  or  pseudo-ocellus. 

A  single  species. 

R.  tessalata  (Roper)  Grun. 

(in  H.V.H.  Atl.,  pi.  118,  f.  6*  Eut>odiscus 
tessalcUus  Roper \  Q.J.  M.S..,  1858,  vi.,  p.  19, 
pi.  3,  f.  I  a-b\  fig.  226  in  text. 

Valve  from  6  to  7  c.d.m.,  having  about  6 
cells  in  i  cdm.  near  the  middle  of  the  valve, 
Fig.  9Q6.—Raperia  tessaiata,  smaller  and  more  approximate  near  themaigin. 

Hyaline  spot,  about  '25  cd.m,  in  diameter. 

Marine. — Enj^land  :  Caldv,  Pembrokeshire  (Roprr),  Hull  (Norman,  Gremyrv,  Greville).     (Jape 
Fmistcre  (Greville).    West  Coasts  of  Africa  ("  Gazelle  "  Expedition,  Weissflog). 


GENUS    152.— ISODISCUS,  RATTRAY,  1888. 


^01^ 


Fig.  237. — Isodiscus  mirijicus. 


Valves  circular,  with  coarse  puncta, 
furnished  at  the  margin  with  2-3  large 
processes,  surrounded  by  fine  radiating 
puncta,  and  between  thera  several 
pseudo-ocelli. 

This  genus  only  includes  two  species, 
both  fossil,  from  Oaniaru.  I  give  in  the 
text  /  tnirifims  Rait,^  after  Rattray  (fig. 
227). 
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GENUS  153.--RATTRAYELLA,  DE  TONI,   1889. 

Valves  circular,  plain  in 
the  median  portion,  then 
gently  convex  towards  the 
margin,  very  finely  punctate, 
with  puncta  arranged  in 
radiating  lines  and  often 
covered  with  a  kind  of 
vague  network.  Margin 
showing  small  processes, 
rounded  or  elliptic,  between 
each  of  which  is  one  or 
two  apiculi. 

This  genus  only  comprises 

Fig.  22^.—Ratirayella  Oamaruensis.  a  Single  SpCCies,    I(,   Oamaru- 

ensis  {Grtin\  De  Toni,  found  in  the  fossil  deposirs  of  Sysran,  Simbirsk  and 
Ananino  (Russia),  as  well  as  in  the  deposit  of  Oamaru.  The  figure  in  the 
text  (fig.  228),  is  drawn  from  one  of  my  photographs. 


GENUS    154.— CESTODISCUS  GREV.,  1865. 


Valves  disciform,  circular,  oval,  rarely  angular, 
granular,  with  granules  arranged  in  radiating 
rows,  furnished  with  round  or  elongated  tubercles, 
forming  a  complete  circle,  near  the  margin  of  the 
valve. 


Fig.  229. 
Cestodiscus  Proteus, 


This  genus  only  comprises  a  small  number  o^ 
species,  the  greater  part  being  fossil.  I  include  in  my 
generic  diagnosis  Triceratium  cinnamomeum  Grev.^  which  should,  perhaps, 
form  a  special  genus. 

The  figure  in  the  text  (fig.  229),  represents  Cestodiscus  Proteus  Hard- 
man^  after  an  authentic  example  of  the  author.  Mr.  Rattray  classes  the 
Cestodiscus^  Ferithyra,  and  Micropodiscus  among  the  Coscinodiscus, 
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PKRITHYRA. 


GENUS  155— PERITHYRA  EHR.,  1854. 


Valves  circular,  with  fine  puncta  arranged 
in  radiating  rows,  and  with  coarse  marginal 
tubercles. 

This  genus,  which  appears  rather  doubtful, 
includes,  according  to  Ehrenberg,  two  forms,  /'. 
denaria  Ehr,  (fig.  330)  and  P,  quartemaria  Ekr,^ 
which  only  differs  in  having  four  tubercles.  These 
forms  are  found  in  the  Ganges.     For  anything  I 


Fig.  230. 
Perithyra  Henaria. 


know,  they  have  never  been  seen  by  anyone  but  Ehrenberg. 


GENUS  156.— MICROPODISCUS,  GRUN.,  1883. 


Valve  with  margin  furnished  with  a  circlet  of 
dots  (or  small  awl-shaped  spines)  and  of  a  small 
elongated  process.  Puncta  very  fine,  indistinctly 
radiant ;  a  circle  of  coarser  dots  near  the  central 
portion. 

A  single  species. 


M.  Wcissflogii  Grun. !  (in  RV.H.'s  Types,  Nos,  II  and  416), 
fig.  23Z  in  the  text. 

Characteristics  of  the  genus;  the  awl-shaped  spines  of  the  circlet  10  to 
13  in  I  cdm.     Diameter,  -5  to  1-5  cd.m. 

Bmckish  wAtcr— Blankenbcrghe. 


Tribe  XXIIL— HEUoPELTEit 

TABLE   OF   GENERA. 

Valves   with   trianRular  or  cuneate  compartments,   equal,   altematelj 
and  oevated,  usually  two  layers,  one  reticulate,  the  other 


punctate 


AotlBOplJdIili. 


r  Valve  very  finely  punctate,  over  the  whole  surface,  elevated  portions 
ending  m  an  edge,  giving  the  appearance  of  spokes  of  a  wheel, 
each  terminated  by  a  large  ocellus 

Umbilical  area  covered  with  scattered  coarse  blurs.  Valve 
with  coarse  puncu  divided  into  cuneate  compartments  by 
the  interposition  of  elevated  plicae 


TtoaiUa. 


'  Valve  with  numerous  marginal  compartments,  separated 
by  sepUform  depressions;  umbilicus  rounded, 
hyaline.  Intermediate  portion  finely  punctate, 
puncta  radiating,  interrupted  at  certain  distances  by 
blank  spaces  .....  Antliodiietti. 

'  Valve  with  unequal  compartments ;  elevated  com- 
partments very  narrow,  ending  in  a  process; 
depressed  compartments  broad,  reticulated, 
triangular,  interrupted  at  the  base  by  a  short 
elevation,  elongated  into  the  umbilical  hyaline 


portion 


I  AotlnodjotloB. 


n 


Margin  showing  numerous  elevations  (they 
themselves  being  subdivided)  and  separa- 
ted by  deep  sulci ;  sulci  in  the  form  of 
scales  at  tne  edge  of  the  margin  and 
extending  towards  the  interior  as  far  as 
the  umbilicus 


LajiUtodiieiiB. 


Valve  similar  to  the  preceding,  from  which 
it  differs  by  the  whole  median  portion 
being  occupied  by  striae,  radiant,  flame- 
iike,  very  finely  punctate,  and  by  the 
finely  ^nular  umbilicus,  surrounded  by 
a  hyaline  circle  .  Wlttta. 


GENUS  157— ACTINOPTYCHUS  EHR,,  1838,  Char,   emend. 


Fig.  ^yk.—AcHnoptychus  undulatus. 
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ACTINOPTYCHUS. 


^>g-  234.—^.  (OmphalopeUa)  undnlaim. 


I-'igi  233-— •'.  fDebyaJ  undulatus. 


F»g-  ^^—AcHnoptyckus  HMHoptlia. 


ACTINOPTYCHUS.  495 


Fig.  236. 
A.  fPolymyxusJ  pufchellus. 

Fig.  237.— /f.  (Schuetiia)  annulatus. 

Valves  circular,  rarely  triangular,  with  triangular  compartments 
alternately  smooth,  elevated  or  depressed,  structure  usually  alveolar 
and  with  a  central  polygonal  umbilicus.  Alveoli  placed  on  a  punctate 
lamina  (which  is  sometimes  the  only  one  present),  with  or  without 
hyaline  spaces  and  small  submarginal  spines  at  the  circumference  of 
the  valve.  Frustule  disciform,  undulated,  divided  into  compartments, 
with  girdle  face  narrow. 

The  genus  Aciinoptychus  is  widely  extended,  embracing  more  than  loo 
species,  the  greater  number  of  which  are  fossil,  and  remarkable  for  their 
beauty  or  elegance.  A  typical  valve  of  A.  undulatus  Raifs,  is  represented  in 
figure  232. 

Several  genera  have  been  created  at  the  expense  of  the  genus  Actinopty- 
chus,  amongst  which  we  may  mention  : — 

Debya  Pant.,  1886  (non  Rattray)   (fig.  233),  drawn  from  one  of  my 

photographs,  which  is  founded  on  the  interior  valves  of  A.  undulatus  Ralfs, 

I  have  frequently  found  these  valves  in   the  mud  of  the  Scheldt  and  the 

sediment  of  the  North  Sea,  and  I  have  in  my  possession  specimens  where 

'  this  internal  valve  can  be  clearly  seen  through  the  normal  valve. 

Gyroptychus  contabulatus.  Ad.  Schm.,  described  hereafter  among 
the  AsUrolamprea^  is  probably  only  the  interior  lamina  of  an  Actinoptychus. 

Omphalopelta  Ehr.,  1844,  comprehends  the  Aciinoptychus  with  a 
spine  or  process  in  alternate  compartments.  A,  undulatus  is  very  often  found 
in  this  state. 
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Symbolophora  Ehr.,  1844  (non  Grunow),  with  valves  having  an 
angular  centre. 

Heliopelta  Ehr.,  1854,  the  type-form  of  which  is  A,  Hdiopelta 
Grutunv  (fig.  235),  characterised  by  its  numerous  spines  or  teeth  on  the 
margin. 

Halionyx  Ehr.,  1854,  includes  such  of  the  Actinoptychus  as  have  the 
central  portion  rounded. 

Polymyxus  Bail,  1885.  are  the  Aclinopiychus  without  a  cellular  layer, 
and  with  strongly  undulated  valves.  In  the  text  (fig.  236),  will  be  found 
Polymyxus  pnlcliellns^  Gr,^  which  deviates  somewhat  from  the  normal  type- 
form  (Z'.  lofonalis  L.  IV.  Bai/.),  A  figure  of  the  latter  will  be  found  in  H.V.H. 
Atl.,  pi.  123,  f.  4,  which  is  identical  with  an  Actinoptychus^  where  the  cellular 
layer  is  absent. 

Schuettia  De  Toni,  1894,  are  Actinoptychus  with  triangular  valves ; 
the  figure  in  the  text  (fig.  237),  represents  A,  annulatus  (  WaiL  )  Grun,,  which 
is  the  type-form  of  this  new  genus.  This  form  is  met  with  at  Java  and  in  the 
China  Sea.  If  a  new  genus  is  to  be  constituted  for  triangular  forms,  the  name 
given  by  Dr.  De  Toni  is  untenable,  but  it  should  be  called  Cymato^onia, 
which  was  proposed  by  Mr.  Grunow  in  1883,  in  the  "Botanisches  Centralblatt," 
No.  36  (voL  XV.,  No.  10). 

There  are  only  two  Actinoptychus  to  be  found  in  our  regions. 

ANALYSIS  OF  SPECIES. 

Valve  having  usually  six  compartments,  with  large  hexagonal  central 
umbilicus  .A. 

Valve  having  from  12  to  ao  compartments,  with  umbilicus  dentate,  teeth 
truncate         ...  .  .  A. 


A.  UndulatUS  Ehr.  (Act.  Memarius  Ehr.,  Mik.,  pi.  18,  f.  20; 
H.V.H.  Atl,  pL  122,  f.  I  and  3,  and  pi.  22  bis,  f.  14*  ;  TypeNo,5i4),  plate 
22»  fig.  648. 

Valve  usually  with  six  compartments,  a  large  umbilicus,  polygona],*cential, 

smooth,  and  usually  furnished  with  a  small  process,  placed  on  the  submarginal 

median  portion  of  each  alternate  compartment.     Alveolate  lamina,  with  laige 

hexagonal  alveoli ;  punctate  lamina,  with  puncta  fine,  in  quincunx ;  about  16 

strias  in  i  ad.m.     Diameter  of  valve,  about  4  to  12  c.d.m. 

Marine.— Common.  Blankenberghe,  Ostend,  Antwerp  (Scheldt.),  and  in  all  mud  deposits  of  the 
North  Sea.  England  (W.  Sm..  Hodgson.  Kitton,  Stolt.,  Norman,  Comber),  London  day 
(Baxter  CjcM,,  No.  2309),  Northumberland  (Baxt^Coll.,  No.  2829),  Devonshire  (Baxter  Coll., 
No.  2841). 


TRUANIA. 
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A.  Splendens(Shad.)Ralfs.  (in  Pritch.,  p.  840;  Actinophenia 
spiendens  Shad.^  T.M.S.,  1854,  ii.,  p.  16 ;  H.V.H.  Atl.,  pi.  1 19,  f.  i,  2,  and  4  * ; 
Type  No.  511)^  plate  22,  fig.  649. 

Valve  with  1 2  to  20  compartments,  rising  gently  from  the  middle  up  to  the 
margin,  where  a  costa  separates  each  compartment  from  the  adjoining; 
furnished  with  a  submarginal  band,  apparently  smooth  (in  consequence  of  being 
placed  out  of  focus; ;  costae  having  a  small  spine  at  their  marginal  apex ; 
umbilicus  dentate,  with  teeth  truncate,  each  dentlet  corresponding  with  the 
base  portion  of  a  compartment.  Alveolar  lamina  feebly  developed,  inferior 
lamina  with  very  distinct  puncta  in  quincunx,  forming  about  12  striae  in  i 
cd.m.     Diameter  of  valve,  7  to  18  c.d.m. 

Marine. — Found  in  the  same  localities  as  the  preceding,  but  is  not  so  common. 

GENUS  158.— TRUANIA  PANT.,  1886. 

Valve  disciform,  with  strong 
puncta,  divided  into  cuneate  com- 
partments by  the  interposition  of 
raised  plicae.  Umbilical  area 
covered  with  coarse  scattered  blurs. 

This  genus  only  comprises  a  single 
form  T.  Archangehkiana  Pdnt  from 
Archangel,  Russia,  a  figure  of  which  is 
given  (fig.  238)  drawn  from  my  photo- 
graph, taken  from  the  original  specimen 

Fig.  238.— /Vwrtiifa  Archangehkiana.  of  the  aUthor. 

GENUS  159.— ACTINODISCUS   GREV.,    1863. 

Valves  very  finely  punctate 
throughout  their  surface,  with  the 
elevated  portions  finishing  in  an  edge 
(which  gives  the  appearance  of 
spokes  of  a  wheel),  and  terminated 
by  a  coarse  ocellus  or  pseudo- 
nodule. 

This  genus  includes  two  species,  A^ 
Barbadensis    Grev,,  (fig.  239)  found  in 
the    fossil    deposits    of  Barbadoes    and 
Fig.  ^d^^—Aftinodiscus  Barbadenns.        Oamaru,    and  A.   Atlanticus  Kain  and 
SchultUy    which  has    only    4-6   rays,  and  is    found    in    a   fossil  *state    at 

Atlantic  City,  New  Jersey,  U.S.A. 

II 
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GENUS  leO^ANTHODISCUS,  Grove  and  Start,  1887. 


Fig.  24<x — ArUhodiscus  /JareaiMS. 

Valve  with  numerous  marginal  compartments,  separated  by 
septiform  depressions ;  umbilicus  rounded,  hyaline.  Intermediate 
portion  finely  punctate,  with  puncta  radiating,  interrupted  at  a  certain 
distance  by  blank  spaces. 

A  single  spedei. 


A.floreatus  Gr.  and  5^.,  fossil  in  the  Oamaru  deposit 
duces  my  photograph  of  this  beautiful  form. 


Figure  240  repr> 


GENUS  161.— ACTINODICTYON  PANT,  1889. 

Valve  with  unequal 
compartments;  the  elevated 
compartments  veiy  narrow, 
terminated  by  a  process; 
depressed  compartments 
broad,  reticulate,  triangu- 
lar, interrupted  at  the  bas6 
by  a  short  elevation  elonga- 
ted into  the  hyaline  umbi- 
lical portion. 

Two    species    both  fossil 
from     Ananino^    Russia,   A, 
p.  Weissflo^ii   Pant^     and    A, 

AcHnodutyinaiOiquorum.  antiquOTUm    Pont.    (fig.     241) 

photographed  from  the  author's  specimens. 


LEPIDODISCUS. 
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Fi|r.  343. 
Lepidodtscus  cUgans, 


GENUS  161— LEPIDODISCUS  WITT,  1885. 

Valve  capuliform,  with 
elevated  margin,  then 
abruptly  concave  and  after- 
wards again  slightly  eleva- 
ted near  the  centre. 
Margins  showing  numer- 
ous narrow  septiform  de- 
pressions, elevated  portions 
resembling  scales,  central 
portion  showing,  according 
to  different  focussings, 
sometimes  coarse  granules, 
sometimes  numerous  rays 
varying  in  number  and 
coarseness. 
This  genus  only  comprehends  a  single  species,  excessively  curious  and 

very    rare  Z,   eiegans   WiU.  (fig.  242),  found  at  Archangelsk  by  Dr.  O.  N. 

Witt  and  in  Ananino  deposit  by  Dr.  Pantocsek. 

WITTIA  PANT., 
Z889. 

Valve  similar  to  that 
of  Lepidodtscus  from 
which  it  principally 
differs  by  the  striae 
radiant,  flame-like,  very 
finely  punctate,  oc- 
cupying the  whole 
median  portion  of  the 
valve,  and  by  the 
centre  being  finely 
punctate,  separated 
from  the  median  por- 
tion by  a  hyaline  circle. 

A  single  species. 
Fig.  243.— W^»V/w  insignis. 


Soo 


ASTEROLAMPREiG. 


IV.  insignis  Pant,^  fossil  at  Ananino,  Russia  (fig.  243),  drawn  from  my 
photograph  of  Dr.  Pantocsek's  specimen. 

This  genus  appears  to  me  to  be  very  closely  approximate  to  the  preceding. 
It  will  be  necessary  to  examine  a  larger  number  of  quite  perfect  valves  to 
identify  or  differentiate  the  two  genera  definitely. 


TRIBE    XXIV.— ASTEROLAMPREiE. 

Table  of  Genera. 


'Valve   furnished   with  strong  internal  costne,  united  to  one  another  at  the  centre  and 
sides  by  a  robust  internal  lAniinn.  centre  liyaline  .... 

'Valves   h3raline.  angular  or  circular,  without  costne   or  straight  rays   not  enlarged 
near   the  ni:irgin  or  near  the  centre,  and  not  touching  the  margin 

'Disc  radiated,  punctate,  cellular  or  granular,  with  centre  granular,  not 
stellate,  with  marginal  portion  divided  into  numerous  compartments  l^ 
enlarged  costas  in  the  form  of  spokes  of  a  wheel 

Valves    inflated,    hyaline    or    punctate,    with    centre  sometimes   stellate, 
rays   linear,    more   or   less    bifurcated  and  somewhit     irregular;    inter- 


UoifemduudiL 


spaces  hy:Uine  or  with  flexed  or  sinuous   lines 


V.ilves  hyaline,  divided  by  simple  rays ; 
br,  reticulate,  or  finely  punctate 


ff^f^/fl5fy^»■w■^^ 


centre  hyaline  or  grnnu- 


■aifeofnilA. 


I     I      L     I     I 


'  Rays  simple,    straight,    never   reaching   to   the   centre ; 
puncta  more  or  less  large  and  scattered 


1 


1.8  • 

o 

I 

M 

I 


Rays  irregular  both    as   to   length   and    division,  often 
divided    dichotomously ;     valves  with  cells  small,  uni- 


form throughout  the  surface 


RftdiopttlnuL 


III 

•8*2 


^1 


Rays  straight,  marginal  portion  of  the  valve 
punctate,  and  traversed  by  sectors,  radiant, 
very  narrow         ,  .  . 


Rays  curved  like  the  letter  S ;  "valve  completely 


hyaline 


C^ynkUflovt. 


Valve  with  hyaline  area,  divided  by  straight 
rays,  arising  either  from  the  centre  or  from  a 
central  rosette  and  terminating  at  the  base  in 
areolated  marginal  segments ;  such  segments 
being  formed  by  the  subdivision  of  the  margin, 
aided  by  the  continuation  of  the  hyaline  area  Aflendasi|inL 


Valves  as  in  the  preceding,  bat  with  two  com- 
partments approximate  and  one  ray  narrower, 
mtemipted,  not  going  beyond  the  centre 


Valve  showing  robust  septa,  radiant,  and  with 
i^     concentric  circles  of  cdls 


Valve  OS  in  AsUrolampra,  but  with  only  two  rays  and 
these  inflated  near  the  central  rosette 


LIOSTEPHANIA. 

LIOSTEPHANIA  EHR.,  1847. 


SOI 


Valves  hyaline,  angular,  or  circular,  without 
costs  or  straight  rays,  not  enlarged  near  the 
margin,  or  near  the  centre,  and  not  touching 
the  margin. 

In  the  text  will  be  found  (fig.  244)  a  drawing 
of  Liosttphania  magnifica  Ehr,y  found  in  the 
Barbadoes  deposit. 

We  are  far  from  a  full  knowledge  of  the  genus 
Liostephania^  and  I  am  much  disposed  to  believe  that  they  are  internal  valves 
of  forms  not  yet  determined,  probably  of  an  Asterolampra. 


Fig.  244. — Liostephania 
magni/lca. 


GYROPTYCHUS  AD.  SCHM.,  1890. 


Fig,  245. — Gyroptychui  contabulatus. 

Disc  radiating,  punctate,  cellular,  or  granular,  with  centre 
granular,  not  stellate,  marginal  portion  divided  into  numerous 
compartments  by  costae,  enlarged  in  the  form  of  spokes  of  a  wheel. 

Gyroptychus  cantahulaius  (fig.  245)  is  Dr.  Adam  Schmidt's  figure.  I 
think  this  also  is  an  internal  valve,  probably  of  an  Aciinoptychus. 
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CLADOGRAMlfA. 


GENUS  168.-CLADOGRAMMA  EHR.,  1844. 


Valve  discoid,  with  margins  and 
centre  raised,  hyaline  or  punctate, 
centre  sometimes  stellate,  rays 
linear,  more  or  less  bifurcated,  and 
somewhat  irregular ;  interspaces 
hyaline,  or  with  curved  or  sinuous 
lines. 


Fig.  246. 
Cladt^gramtna  Cehumse, 


This  genus  includes  four  species,  three  of  which  are  fossil  and  all  four 
circular.  I  give  above  (fig.  246),  C/,  Cebue/ue  Grun,^  which  is  found  in  the 
island  of  Cebu  (Phillippine  Islands). 


GENUS  164.— MASTOGONIA  EHR.,  1844. 


Valves  hyaline,  divided  by 
simple  rays,  centre  very  small, 
almost  obsolete,  hyaline  or 
granular.  Valves  convex, 
without  spines.  Frustules 
solitary. 


Fig.  ^7,—MasiogOHia  Crux, 

This  genus  is  approximate  to  Stephanogonia  which  we  have  placed,  in 
consequence  of  its  spines,  with  the  Aielosirea.  I  give  (fig.  247),  Mastagonia 
Crux  Ehr,y  from  the  Bermuda  Archipelego  and  a  specimen  of  which  from 
Richmond  (Virginia),  I  have  in  my  possession. 


GYRODISCUS. 
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GENUS    165.— GYRODISCUS    WITT,    1885. 

Valve  discoid,  some- 
what cap  shaped  ; 
margins  very  slightly 
elevated,  centre  much 
raised  into  a  conical 
apiculus,  with  trun- 
cate apex.  Arising 
from  the  apiculus 
are  rays  bent  in  op- 
posite directions  near 
the  two  apices  of  the 
Tig.^,^GyrodiscusVonex.  same  diameter.    Sur- 

face  of  valves  very  delicately  granular,  apparently  hyaline. 

This  genus  includes  only  two  species,  G.  t^ortex  Witt.  (fig.  248)  found 
by  Dr.  Witt,  at  Simbirsk,  and  by  Dr.  Pantocsek,  at  Kusnetzk,  and  G. 
ffungaricus  Fant.^  found  in  Hungary  by  Dr.  Pantocsek. 

Group  AsTEROLAMPRA  (Ehr.,  1 844),  Ch.  EM. — Valvc  with 
hyaline  area,  divided  by  straight  rays,  arising  either  from  the 
centre,  or  trom  a  central  rosette,  and  terminating  at  the  base 
in  areolate  marginal  segments  ;  such  segments  being  formed 
by  the  sub-division  of  the  margins  by  means  of  a  continuation 
of  the  hyaline  area 

The  Group  Asierolampra  comprehends  the  genera  Asterolampra 
AsteromphcUus^  as  well  as  the  doubtful  genus  Astcrodiscus  and  the  pseudo- 
genera  Actinaganium  and  Liostephania. 

The  genus  Actinoganium  codlsists  of  the 

internal    valves  ot    Asterolampra^    and    by 

examining     carefully     several     valves     of 

Asterolampra  these  internal  valves  can  be 

seea    They  can  also  be  recognised  by  the 

figure  given  by  Greville  of  his  A.  punctata 

(T.M.S,,  1862,  pi.  8,  fig.  32).    The  figure  in 

the    text    (fig.     249)    represents    a   similar 

internal  valve,  which  Ehrenberg  has  named 

Actinogonium  Septenarium, 
Fig.  249. — Actim^oHium  SepUnarium, 


504  ASTEROLAMPRA. 

GENUS   166.~ASTEROLAMPRA   EHR.,   1844. 


Rays  all  equal  or  emanating 
from  the  centre  of  the  valve. 

This  section  consists  of  36 
species,  the  greater  part  of  which 
are  fossil,  and  most  are  found  in 
the  Barbadoes  deposit.  Fig.  250 
represents  one  of  the  forms  living 
at  the  present  day,  A,  GrevilUi 
Wall,^  var,  Adriatua  Grun. 


Fig.  250, — Asterolampra  GreviiUi  var.  Adriatica. 


GENUS  167.— ASTEROMPHALUS  EHR,  1844, 

Valve  having  two  of  the  compartments 
punctate,  approximate,  separated  by  a 
narrower  ray,  and  on  one  side  not  going  quite 
to  the  margin,  and  on  the  other  side  often 
going  beyond  the  centre  of  the  valve. 

About  forty  species  of  Asitromphalus  have  been 
described,  a  good  number  of  which  are  still  found 
living,  many  also  in  the  Arctic  Ocean  as  well  as  in 

Fig.  2Si.—AsferompAalus     ,  .     / 

reticuiaius,  the  tropical  seas.     Some  species  are  very  cosmo- 

politan, such  as  A.  flabeUatiis  {Bred,)  Grev.^  the  only  species  which  has  been 
met  with  in  the  North  Sea  (at  Teignmouth  by  Grove),  in  Ascidians,  and  also 
found  in  Campeachy  Bay,  Yokohama  (Japan)  as  well  as  in  Corsican  moss, 
from  the  Mediterranean,  in  Peruvian  Guano,  and  in  the  Java  Sea. 

Astcromphalus  flabeMatus  {Breb.)  Grev,  is  characterised  by  its  sub-elliptical 
valves,  its  conical  finely  reticulated  compartments,  often  transversely  truncate, 
and  by  its  median  ray  straight  or  very  gently  curved.  Its  diameter  varies  from 
4  to  6  cd.m.,  the  minor  axis  never  being  more  than  4  to  5  c.d.m. 

Figure  251  represents  A.  rcticulatus  C/^^,  remarkable  for  the  large  cells  of 
its  compartments.     It  is  found  in  a  living  state  at  Java. 
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GENUS  168.-STELLADISCUS  RATTRAY,  189a 

Valve  circular,  without  rosette 
or  central  space.  Rays  straight, 
clavate,  arising  from  the  hyaline 
g:entre,  where  they  are  much 
elongated.  Marginal  portion 
(occupying  the  outer  two-thirds 
of  the  valve)  divided  into  12 
punctate  compartnients. 

This    genus    only  comprises  a 

single    species,    Stelladiscus    Stella 

RatL  (Aslerolampra  Stella,  Norm.), 

Fig,  a^^SM/adiscus  Stella.  figured  in  the  text  after  Norman. 

This  diatom  should  be  found  at  Sierra  I^one,  according  to  Norman,   who, 

however,  only  saw  one  specimen,  and  no  one  since  him  has  again  seen  this 

singular  form. 

Asterodiscus,  Johns,  1852,  in  Amer.  Journ.  Sc,  1852,  p.  33,  is  a  very 
doubtful  genus.  According  to  the  author  it  should  be  characterised  by 
similar  valves,  with  central  ray  bifurcated,  and  there  should  be  three  species, 
A.  quinarius,  senartus,  and  nonarius,  according  as  it  has  5,  6,  or  9  rays.  As 
these  forms  are  not  figured  it  is  impossible  to  know  what  Johnson  has  seen. 


GENUS  169.— RYLANDSIA  GREV..  1861. 

Valve    disciform,     with     cellular 

structure,  cells  interrupted  by  two 
opposite  rays  surrounded  by  a  hyaline 
space,  very  dilated  at  the  base,  not 
reaching  to  the  centre  of  the  valve. 

A  single  species:  R.  biradiata  Gr^ 
(fig.  253),  which  is  found  in  the  Barbadoes 
deposit.  It  is  a  very  rare  form ;  the  figure 
in  the  text  was  drawn  from  one  of  my 
photographs. 

Fig.  253.— A>/a»<fxui  biradi€Ua^ 
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STICTODISCUS. 


GENUS  170.— STICTODISCUS  GREV.,  1861. 

Valve  disciform  or  angular, 
with  median  portion  inflated, 
inflation  unequal  in  the  two 
valves ;  centre  more  or  less 
hyaline  ;  the  remainder  of  the 
valve  more  or  less  strongly 
punctate,  puncta  arranged  in 
radiant    rows,   separated    by 

Fiff.  254. — SHciodiscus,  plicae. 

a.  S.  Kitionianus  f gird U  face  J, 
b,  S.  Johnsonianus  (valve). 

This  beautiful  genus  includes  about  50  species,  the  greater  number  of 
which  are  fossil.  In  the  text  will  be  found,  after  Greville,  the  valve  of  S. 
Johnsonianus  Gr,^  and  the  girdle  face  of  S,  Kittonianus  Gr.  These  two  species 
are  fossil,  the  first  is  found  in  the  Naparima  deposit  (Trinity  Island),  the  second 
in  the  deposits  of  South  America,  specially  Nottingham,  Richmond,  &c. 

GENUS  171.— ARACHNOIDISCUS  EHR.,  1849. 


Fig.  255. — Arachnoidiscus  omaius. 


RADIOPALUA. 
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Fig-  256. 
Arachnaidiscus  Ehrenbergii. 


Valve  circular,  convex,  with 
umbilicus  raised,  projecting,  con- 
solidated internally  by  a  row  of 
robust  costae  united  to  one  another 
by  a  marginal  lamina  and  a  central 
circular  plate,  pierced  and  raised 
in  the  shape  of  a  funnel  at  the 
umbilicus,  and  sometimes  also  by 
costs  more  delicate,  concentric  and 
transverse  to  the  first  mentioned. 
Valve,  properly  speaking,  formed 
of  two  plates  (?)  one  robust,  show- 
ing large  thinnings  in  the  form  of 
irregularly  quadrate  holes,  and 
forming  concentric  rows ;  the  other 


showing  fine  granules,  mostly  corresponding  to  the  thinnings  of  the 
other  lamina. 

The  Arachnoidhcus  are  amongst  the  most  interesting  diatoms  known. 
Nine  species  have  been  described,  many  of  which  appear  to  us  to  be  only 
varieties.  The  most  characteristic  and  best  known  are  A,  ornatus  Ehr,^  and 
A,  Ehrenbergii  Bail,  and  Hatv.y  which  are  figured  in  the  text  (figs.  255  and 
256),  the  general  outline  and  structure  being  taken  from  my  photographs. 
The  latter  Arachnoidiscus  has  erroneously  been  stated  by  William  Smith  as 
belonging  to  England.  All  the  Arachnoidiscus  found  are  either  fossil  or  from 
the  tropical  seas. 

GENUS  172.— RADIOPALMA  BRUN.,  1891. 


Valve  sub-circular,  very 
delicate,  with  hexagonal 
striation  interrupted  by  plaits 
more  or  less  marginal,  often 
divided  dichotomously. 


5o8  RAPIOPALMA. 

A  single  species :  Radiopalma  dichotoma  Brun,^  found  in  the  fossil  deposit 
of  Moron  (Spain)  and  drawn  in  the  text  (fig.  257)  after  my  photographs. 

I  have  in  my  possession  a  similar  form,  but  with  larger  cells,  and  plaits 
more  regularly  marginal,  coming  from  Chalky  Mount,  barbadoes  (Weissflog). 
Awaiting  a  more  minute  examination  I  give  it  the  name  of  R,  Bruniiy  B.  V,H. 
I  am  tempted  to  believe  that  the  Radiopalma  are  only  external  layers  of 
valves  of  some  form  that  has  not  yet  been  identified 
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Tribe  XXV.— CosciNODiscEiB. 

TABLE    OP    GENERA. 

A. — Va/ves  disciform,  oval  or  elliptic. 


Vahre  with  odhilar  structure 


Structure  not 
cellular. 


J  Valves  punctate,  with  scattered  puncta,  and  furnished 
with  sinuous-reticulated  lines 


t  Valves  quite  hyaline,  furnished  with  stiff  erect  spines 

'  Valves  furnished  with  a  projecting  irregular  ridge 

'  Si^  -   {  Valves  with  puncta  arranged  in  radiating  rows,   interrupted 
^     ^  by  hyaline  spaces ;  centre  often  bulbous  or  with  thinly  scat- 

tered puncta,  no  marginal  spines,  margin  hyaline  , 

Valve  delicate,  small ;  centre  hyaline,   granular,  and  with  a 


PyxkUonlA. 

LiZBdiMllM. 

Xaathiopjili. 
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circlet  of  marginal  teeth 

'  Valve  having  a  conspicuous  pseudo-opening  at   the 


'  Valves  cellular,  with  a  broad  margin,  with 
structure  different  from  that  of  the  centre, 
from  which  it  is  separated  by  a  well-defined 
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margin,  without  spines 


gtophmodlicei. 


PorodiiQiii. 


OraipedodlKmi. 


I.' 

C9-3 


I-i 
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Valve  having  a  row  of  large 
cells  entirely  marginal  .  Httarodlo^n. 

Large  oblong  cells  arrang- 
ed in  festoon  . 


Large  cells  fonning  a  ring,  which 
separates  the  centre  from  the 
broad  marginal  bcrder;  centre 
cells  arranged  in  curved  or 
spiral  lines  . 


Brlghtwdlia 


Valve  very  finely  punctate, '  showing  on 
two  sides,  about  a  third  from  the  mar- 
gins, an  arc  of  pseudo-cells.  The  two 
arcs  united  to  one  another  by  a  row 
of  spines   .  .  .  Ji 

Valve   having   n   marginal   or   submarginal    pseudo- 
nodule  ;  puncta  in  rcidiating  rows  of  unequal  length. 


Aotlnooytdni. 


leaving  usually  subulate  blank  spaces 

Valves  dissimilar,  the  superior  with  rows  of 
pimcta  in  distant  lines,  alternately  long  and 
short ;  inferior  valve  with  puncta  m  approxi- 
mate rows  of  equal  length 


Valve  disciform,  punctate  or  cellular,  Mrithout 
any  costoe,  septa  or  processes  whatsoever, 
except  sometimes  some  very  small  teeth        .  OOMiiiodiieiii. 


Valves  furnished  with  long  horns,  more  or  less 
robust  .  .  •  . 


CkMtfUrifllUL 
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PYXIDICULA. 


B. — Valves  linear^  reniform^  or  cuneate. 

'  Valves  cellular,  similar  to  Coscinodiscus,  bat  reniform       .... 

Valves  doii^ .'.:',  linear  or  somewhat  cuneate,  with  scattered  puncta  . 

Valves  arcuate,  at  least  on  the  dorsal  side,  and  marked 
with  more  or  less  scattered,  often  veiy  coarse,  puncta ; 
girdle  face  straight  .... 


Valves  not 
reniform,' 


Valves 

arcuite   or 

linear, 

cuncale. 


-'  Vnlves  not  f  ^^^^^   cellular,    furnished   with    a    small 
i     nr  *uate  •  pseudo-nodule  on  the  ventral  margin 

I       ^fioe        1  Valves  with  radiating  strine,  very  delicate ; 
^.n.«»«      I       vcntnil  and  dorsal  margins  usually  fur- 


Sect.  I.  Pyxide.^. — Valves  inflated,  convex,  in  the  form 
of  a  pyxidium  or  shaving  box. 


GENUS  173.— PYXIDICULA  EHR,  1833. 


Fig,  258, — Pyxidicula  Mediterraruum, 


Fig.  as9.'-P.l{Dicfyop!yxis)^tns, 


Frustules  with  connecting  zone  very  narrow.  Valves  convex, 
disciform,  or  capuliform,  without  teeth  or  central  spines,  sometimes 
with  small  marginal  teeth. 

This  genus,  in  which  we  include  the  genus  Didyopyods  of  Ehrenberg, 
consists  of  a  few  species  which  are  specially  differentiated  from  SUphanapyxis 
{Melasirea)  by  the  absence  of  central  teeth  which  unite  the  frustules  to  one 
another.  We  give  in  the  text  P,  Mediterratuum  Grun,  (fig.  258),  and 
Didyapyxis  brevis  Grev.  (fig.  259). 
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GENUS  174.— LIRADISCUS  GREV.,  1865. 


Fig.  960. — Liradiscus  cvalis. 
a.  Girdle  view.  b.  Valve  view. 


Fig.  261 — Liradiscus  ellipHcus, 


Valves  circular  or  elliptic,  convex,  sinuous- reticulate,  more  or  less 
bristling  with  spines.    Connecting  zone  narrow. 

This  genus  includes  seven  curious  species,  the  greater  part  fossil 
Figure  260  representing  Liradiscus  ovalis  Gr.^  and  fig.  261.  Z.  ellipUais  Grev. 
will  give  an  idea  of  the  genus. 


Figure  262  represents  Epithelian  atrvatum 
Pant^  which  does  not  appear  to  me  to  be 
differentiated  from  a  Liradiscus. 

Dr.  Pantocsek,  in  a  letter  to  me  of  the  26th 
February,  1894,  defines  his  genus  Epithelion  as 
"  Frustule  oblong,  oval,  convex,  with  epithelioid  or 
punctate-spinous  structure." 


Fig.  9lSa,-^EpitkeluM 
curoatum. 
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XANTHIOPYXIS. 


GENUS  178.— XANTHIOPYXIS  EHR,  1844, 


Fig.  Q^^.^Xantkiqpyxis  unUonata. 


Valves  entirely  hyaline,  circular,  or  elliptic,  bristling  with  short 
spines,  robust  and  erect. 

This  genus  comprises  a  dozen  curious  species,  all  fo&siL      We  give  (fig. 
263)  X,  umbcnaia  Grev.^  found  in  the  Monterey  deposit 


GOSSLERIBLLA. 
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GENUS  176.— GOSSLERIELLA  SCHUf  T,  1893 


Fig.  Q6s-'GossUrulla  radiaia. 


Fig.  96^— GosslerieUa  tropica. 


Frustule  disciform ;  valve  orbicular,  having  a  marginal  crown  of 
gibbous  prominences,  bearing  straight  elongated  robust  spines,  with 
smaller  spines  scattered  between  them. 

This  genus  which  belongs  to  the  Xanthiopyxideay  according  to  De  Toni, 
has  a  vague  resemblance  to  Cosdnodisais  Sol.  I  should  not  like  to  aflfirm 
decisively  that  it  is  a  diatom. 

Only  a  single  form,  G.  tropica  Schuit  (fig.  264),  the  hairs  of  which  are 
of  the  same  length  but  of  an  unequal  thickness,  and  G.  radiata  Schutt 
(fig.  264),  the  hairs  of  which  are  of  a  very  unequal  length. 


5 14  BRIGHTWELUA. 

Sect.  II.  BRiGHXWELLiEiE. — Valves  cellular,  with  one  or 
more  rows  of  marginal  or  sub-marginal  cells,  differing 
(generally  much  larger)  from  the  other  cells  of  the  valve ;  or 
with  the  sculpture  of  the  median  portion  different  from  that  of 
the  margins. 


GENUS    177.— BRIGHTWELLIA    RALFS.,    i86i. 

Valves  circular,  with  cellular  structure; 
cells  unequal,  those  of  the  margin  smaller 
than  those  of  the  centre,  and  separated 
from  one  another  by  a  ring  of  much 
larger  cells. 

This    beautiful    genus    possesses    seven 

species,    which   are  all  fossil,  two  of  them 

(including  B,  hyperborea  Grun,\  (fig.  266), 

have  also  been  found  in  marine  dredgings  or 
Fig.  M.^Brigkta>ellia  hyperborea,       ^^^^^^^^ 


GENUS    178.— HETERODICTYON    GREV,,    1863. 


Valves  circular,  finely  punctate, 
with  a  central  rosette  of  medium 
sized  cells,  and  a  ring,  quite  margi- 
nal, of  large  elongated  cells. 

This  genus  consists  of  a  single 
species,  H,  Rylattdsianum  Greo^ 
figured  in  the  text,  found  in  the  Cam- 
bridge Estate  Deposit,  Barbadoes,  by 
C,  Johnson. 


Fig.  267. — lUterodictyoH  Rylandsianum, 


CkASPEDODISCUS. 
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GENUS    179.~CRASPEDODISCUS    EHR.,    1844. 


Fig.  26B.-^Cyaspe(fafisats  insifrnis. 


Valve  usually  circular,  with  cellular  structure,  having  a  broad 
border  of  structure  different  from  that  of  the  centre,  from  which  it  is 
separated  by  a  well-defined  margin,  without  spines. 

I  give  in  the  text,  after  Dr.  Ad.  Schmidt,  a  figure  of  Cr.  insignis^  A.  ScAm. 
This  form  has  been  found  at  Nankoori,  in  the  Nicobar  Islands. 

Authors  have  described  about  20  species  belonging  to  this  genus.  Those 
most  frequently  met  with  in  collections  are  C.  Cosdnodiscus  Ehr.^  and  C. 
tlegans  Ehr,^  both  fossil,  and  found  in  the  fossil  deposit  of  Nottingham, 
Maryland. 

In  the  forms  which  I  have  been  able  to  examine,  it  is  a  depression  of  the 
valve  which  produces  the  singular  appearance  which  is  characteristic  of  the 
genus. 


Si6 
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GENUS    180— PORODISCUS    GREV.,    1863. 


Fig.  269, — Porodiscus  tlegans  (girdle  view  J. 


Fig.  270. — Porodiscus  splemdidus  fvaive  view). 


Valves  elliptic,  circular,  or  rhomboidal,  with  cellular  or  coarsely 
punctate  structure,  showing  at  the  median  portion  a  pseudo-opening — 
in  reality  a  depression — the  bottom  of  which  is  either  hyaline  (?)  or 
more  or  less  finely  punctate. 

I  give,  after  Greville,  the  girdle  face  of  Porodiscus  cleans  (fig.  369),  and 
the  valve  face  of  P,  spUndidus. 

From  an  examination  of  the  forms  in  my  collections,  I  cannot  see  any 
difference  between  the  Craspedodiscus  and  Porodiscus^  except  that  in  the  latter 
the  depression  is  deeper  and  smaller.  I  therefore  agree  with  the  opinion  of 
Mr.  Grunow,  who  ranks  the  Porodiscus  with  the  genus  Craspedodiscus. 

About  a  dozen  forms  have  been  classified  as  Porodiscus,  all  of  which  are 
fossil,  with  the  exception  of  P,  Stolterfothii  Cast. 


BRUNIA. 
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GENUS    181.— BRUNIA    T£MP£:RE,    1890. 


Fig.  271. — Brunia  Japonica. 


Valves  circular,  finely  punctate,  or  with  delicate  cellular  structure, 
bearing  at  a  certain  distance  from  the  margin  a  row  of  coarse  oblong 
or  semi-circular  cells  forming  a  festooned  line. 

The  following  is  Mr.  Tempfere's  description  of  this  remarkable  genus : — 
"Diameter,  '380  mm.  (The  diameter  is  very  variable  in  size,  the  lar.'est 
specimens  being  quite  double  the  smallest).    Valve  face  almost  plain,  ge  itly 
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rising  in  order  to  bend  back  at  a  right  angle,  thus  forming  a  rather  elevated 
wall  or  prominent  margin,  which  is  reflected  in  the  same  direction  as  the 
superior  portion,  but  inclining  more  or  less  outwards,  to  form  a  gendy  convex 
edge  of  variable  size. 

The  general  form  of  the  valve  is  very  similar  to  that  of  a  plate  whose 
rather  deep  side  is  at  a  right  angle  with  the  bottom. 

On  the  margin  and  at  its  intersection  with  the  wall  b  found  a  row  of 
coarse  oblong  cells  with  a  rounded  outline  placed  end  to  end,  and  forming  a 
broken  but  uninterrupted  line,  giving  the  appearance  of  a  festoon  surrounding 
the  base  of  the  wall.  This  corona  of  coarse  cells  is  lodged  in  a  channel 
formed  of  two  silidous  plates ;  one  of  these  being  a  continuation  of  the  valve, 
and  the  other,  exterior,  which  is  extremely  thin,  follows  the  undulations,  which 
form  the  cells,  and  is  very  finely  punctate. 

Thb  arrangement  of  the  coarse  cells  is  more  evident  in  fragments  inclined 
in  the  same  direction  as  the  margin  on  which  they  are  placed.  Dimensions 
of  one  arch  of  the  corona  '003  mm. 

Between  each  cell  is  found  a  cavity  or  depression  of  the  valve;  this  regular 
depression  produces  an  undulated  plait  which  surrounds  the  corona  of  cells. 

Superior  surface  of  the  valve:  Diameter  '310  mm.,  with  radiant  and 
punctate  striation,  5  to  6  striae  as  a  mean  in  *oi  m.,  and  formed  of  small 
beads  increasing  in  size  as  they  approach  the  centre.  No  distinct  area.  Rays 
ending  between  each  pair  of  coarse  cells. 

The  punctate  lines  and  the  ra]^  continue  the  whole  length  of  the  wall  as 
far  as  the  ceUs ;  outside  that,  only  the  punctate  lines  are  continued,  and  the 
puncta  are  more  accentuated 

The  silica  of  the  cells  is  very  robust,  while  that  of  the  rest  of  the  valve  is 
very  thin  and  flexible,  resulting  in  only  fragments  of  this  species  being  found. 
Its  colour  is  drab  yellow. 

Habitat — Limestone  from  Japan. 

Mr.  Tempore  describes  two  species  in  this  genus,  B.  yaponua  Ttmp.^ 
flgured  in  the  text  (flg.  271),  taken  from  a  photograph  which  Mr.  Temp^  has 
been  good  enough  to  send  me,  and  Brunia  mirabtlis  Ttmp,^  also  coming  firom 
Japan,  and  which  differs  from  the  first  by  the  absence  of  rays.  I  have  in  my 
possession  a  specimen  of  this  form  from  Sta.  Monica,  where  it  was  found  in 
1878,  by  Mr.  Weissflog. 


ACANTHODISCUS.  5 1 9 

Sect.  III.  Acanthodisce/e. — Characters  of  the  genus. 
GENUS    182.— ACANTHODISCUS    PANT,    189a,    in    litt. 

Valve  convex,  with  coarse  scattered  puncta  throughout,  between 
the  centre  and  the  margin  a  rugose,  dentate  ridge,  more  or  less 
interrupted  or  plicate. 


Fig.  Qfj2,^Acanikodiseus  Clypeolus 

In  his  "Diatomc^s  nouvelles,  1891,"  Professor  Brun  established  a  genus 
called  Cotyledon^  based  especially  on  the  presence  of  a  ridge.  Prof.  De  Toni 
has  suppressed  this  genus  because  a  genus  of  the  same  name  already  existed. 
This  does  not  appear  to  me  to  be  a  sufficient  reason,  as  there  can  be  no 
confusion  possible  between  a  phanerogamic  genus  and  one  of  diatoms. 

But  the  genus  of  Mr.  Brun,  as  the  learned  diatomist  himself  subsequently 
stated,  was  only  given  as  a  landmark,  and  it  includes  very  different  forms. 

I  therefore  think  it  is  more  convenient  to  adopt  the  genus  which  Dr. 
Pantocsek  has  communicated  to  me,  and  to  which  he  gives  the  name  of 
Acanthodiscus^  and  which  is  founded  as  much  on  the  striation  as  the  presence 
of  the  ridge. 

The  genus  Aianthodiscus  therefore  includes  two  species,  A.  clypeolus 
(Brun.),  a  variety  of  which  will  be  found  figured  in  the  text  (fig.  zji^  drawn 
from  one  of  my  photographs,  and  A.  rugasus  Pant.  Both  have  been  found 
fossil  at  Kusnetzk,  Russia. 

As  to  the  curious  form  which  Mr.  Brun  calls  Cotyledon  coronaUs 
it  requires  further  examination,  and  may  constitute  a  new  genus,  Brunicila 
H.  V.H.^  in  which  may  also  perhaps  be  included  his  C.  circularise 


520 


STEPHANODISCUS. 


Sect.  IV.  HvALiNO-RADiEiE. — Valve  furnished  with  radiating 

hyaline  spaces. 

GENUS  183.— STEPHANODISCUS  (Ehr.,  1845),  Emend.  Grun. 


Fig.  273. — Stephamodiscus  Niagara, 
a.  Girdle  view.  b.  Valve  view. 

Valve  Circular,  somewhat  convex,  with  margin  furnished  with  a 
corona  of  spines,  simple,  acute,  with  fine  puncta  arranged  in  radiating 
rows,  interrupted  by  smooth  spaces  radiating,  simulating  lines ;  centre 
with  scattered  granules. 

In  this  genus  have  been  arranged  a  rather  numerous  series  of  forms,  most 
of  which  probably  do  not  belong  to  it.  In  the  text  will  be  found  the  type- 
foiTO  of  the  genus  S.  Niagarcc  Ehr.^  found  living  at  Niagara,  and  also  at 
Franz  Josef  Land.  It  has  also  been  found  in  a  fossil  state  at  Buffalo  and  in 
Prussia. 

S.  Hantzschianus  has  b<^en  recorded  in  Belgium. 


S.  Hantzschianus  Grun.  (Arct.  Diat,  p.  115;  h.v.h.  Aa, 

pL  95,  f.  10* ;  Type  No.  482),  plate  23,  fig.  662. 

Valve  small,  with  rather  robust  marginal  spines,  6  to  9  in  i  c.dm. ;  stria 
radiant,  formed  of  two  parallel  rows  of  very  fine  puncta,  very  difficult  to  be 
seen.     Diameter,  1  to  175  cd.m. 

Fresh  water.  —Brussels  ( Delogne).    Antwerp  ( H. V.  H. ). 

It  is  probable  that  it  will  be  met  with  in  other  countries  in  our  zone. 


cosinoDiscus. 
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GENUS  184.— COSMIODISCUS  GREV.,  1866. 


Valve  with  hyaline  margin,  puncta 
arranged  in  radiating  rows,  interrupted 
at  various  points  by  hyaline  rays; 
centre  with  scattered  puncta. 


This  genus,  which  was  included  in  the 
Fig-  rjA'—Cosmiodiscus  tenuis,  Cosctnodiscus  by  Rattray,  deserves  in  my 

opinion  to  be  preserved.    The  hyaline  margin  and  its  rays,  equally  hyaline  and 
distant,  easily  determines  the  species  which  ought  to  be  included  in  it 

The  figure  in  the  text  is  that  of  C,  tenuis  Grun,,  which  is  found  fossil  in 
the  Monterey  deposit. 


GENUS  185— ANISODISCUS  GRUN.,   18S6. 


Fig.  a^^-^Amuodisciu  Pantoesekii. 


Valves  circular,  furnished  with  a  margin  of  small  distant  spines, 
difficult  to  see.  The  two  valves  dissimilar ;  the  superior,  with  rows 
of  puncta  in  distant  lines,  alternately  short  and  long,  the  inferior 
valve  with  puncta  in  approximate  lines  of  equal  length. 

This  genus  only  includes  a  single  species,  A.  Paniacseku  Grun.^  found  in 
a  fossil  state  in  Hungary,  the  figure  of  which  is  reproduced  after  Grunow 
(fig-  275)- 
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ACTINrtCYCLUS. 


GENUS    186.-ACTINOCYCLUS    EHR,    1840. 


Fig.  276. — Actinocyclus  ReJfsii, 

Valve  orbicular,  elliptic  or  rhomboidal- oblong,  convex,  having  a 
marginal  or  submarginal  pseudo-nodule,   frequently  furnished  with 
small  marginal  or  submarginal  spines ;  puncta  in  radiating  rows  of 
unequal  length,  usually  leaving  subulate  hyaline  spaces.     Frustule 
disciform. 


ANALYSIS  OF  SPECIES. 


Valves 
circular. 


Valve 

usually 

iridescent  at 

alow 
magnifica- 
tion, 
puncu  very 
visible. 


Hyaline 

spaces  of 

the 

valve 

clearly 

subulate- 


Subulate  spaces  very  broad,  pro- 
ducing the  appearance  of  well- 
marked  concentric 
puncta  very  vigorous 


Subulate   spaces   very    narrow ; 
puncta  niore  delicate  .  A.  Bluraibeigii. 


Hyaline  spaces  not  subulate;  puncta  strong, 
forming  undulated  concentric  lines 

Valve  not  iridescent;    puncta  very  delicate;    subulate  spaces 


very  feeble  or  absent 


,  Valves  elliptic 


A.iiiMl]iiL 
A.Bop<cii. 


The  genus  Actinacydus  includes  about  60  species,  found  mostly  in  a  living 
state,  and  inhabiting  all  parts  of  the  world. 


ACTINOCYCLUS.  ^2$ 

A  good  monograph  of  this  genus  was  published  in  1890  by  Rattray,  under 
the  title  of  "  A  revision  of  the  genus  Actinoqfclus^^  to  which  we  refer  the  reader 
who  desires  to  study  exotic  species  of  this  genus. 

Figure  278  in  the  text  represents  A,  Ralfsii^  the  type-form  of  our  regions. 

A.  Ralfsii  (W.  Sm.)  Ralfs,  (in  Pritch.,  p.  835 ;  EupodUcus 
RaUsii  fV.  Sm,,  S.B.D.,  ii.,  p.  86 ;  H.V.H.  Atl,  pi.  123,  f.  6* ;  in  Type  No. 
518  and  var.  in  Type  No.  516  and  far.  in  Type  No.  517),  plate  23,  fig.  658. 

Valve  circular,  with  large  submarginal  pseudo-nodule.     Puncta  interrupted 

by  very  numerous  subulate  hyaline  spaces,  arranged  in  several  rows  and  giving, 

at  a  low  magnification,  the  appearance  of  concentric  zones ;  5  rows  of  puncta 

at  the  middle  of  the  ray  at  the  superior  extremity  of  the  innermost  zone  in 

I  cdm.     Margin  furnished  with  small  spines,  almost  marginal,  distant  about 

I  c.d.m.  from  one  another ;  puncta  very  fine,  in  quincunx,  about  14  rows 

in  I  c.d.m.    Diameter  of  valve,  10  to  13  cdm. 

Marine.— Very  rare :  BUnktnberghe,  Ostend,  Antwerp  (Scheldt,  H.V.H.),  France  (Breb !), 
England  (W.  Sm.  I  Kitton,  Stolt.,  Comber),  Scotland  (Cole  I  Baxter  CoU..  No.  9689),  Cuzbaven 
(Bessel),  Marstrand  (Sweden,  Tbum.  1),  Ireland  (O'Meara). 

var.  sparsus  (Greg.)  Ralfs.— Rows  radiating,  excessively  distant 
at  the  central  portion  of  the  valve  (about  8  in  i  cdm.)  then  augmenting 
regularly  and  progressively  so  as  to  form  conspicuous  concentric  zones. 

The  opinions  of  authors  differ  greatly  on  this  form,  while  Gregory, 
Ralfs,  Kitton,  and  others  see  in  it  only  a  variety  of  A.  Raljsii,  Nf  r. 
Rattray,  on  the  other  hand,  thinks  right  to  make  it  a  distinct  species,  at 
least  provisionally. 

Marine.— Scotland :  Olenthira  Sand  (Weissflog  1  Gregory). 

A.  Ehrenbergii  Ralfs.  (in  Pritch.  inf.,  p.  834;  H.V.H.  Atl., 

pi.  123,  f.  7  ;  Type  No.  518),  plate  23,  fig.  659, 

Valve  circular ;  pseudo-nodule  very  large,  submarginal ;  connecting  zone 

slightly  or    not    marked;    hyaline    spaces  very  narrow  and  few;   puncta 

approximate,  8  radiating  rows  in  i  cdm.     Margin  with  small  spines  about 

I  cd.m.  from  one  another;  puncta  in  quinctmx,  about  16  rows  in  i  cdm. 

Diameter  of  valve,  6  in  1 1  c.d.m. 

Marine.— Blackenbergfae,  Sdiddt  at  Antwerp  (H.V.H. ).  Cherbourg  (Brtb.),  Eogknd, 
various  localities,  Cuschaven  (MttUer,  etc. ).    Found  on  all  our  coasts. 

A.  crassus  H.  Van  Heurck.  (H.V.H.  AtL,  pL  124,  f.  6  and  8% 
plate  23,  fig.  66o. 

Valve  orbicular,  with  pseudo-nodule  submarginal,  and  ftimlshed  with 
very  small  submarginal  spines,  indistinct  in  small  specimens.    Puncta  strong 
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at  the  centre  of  the  vahre,  becoming  finer  and  finer  towards  die  margins,  arranged 

in  radiating  rows,  formmg  undulated  concentric  circles ;  about  8  puncta  in 

I  cdm.  at  the  middle  of  the  ray  and  i8  at  the  maigin,  where  they  are  arranged 

in  quincunx.    Diameter,  4  to  8  cdim. 

Marine.— Blackcnbergbe,  snd  Basin.  Scbddt   at   Antwerp  (H.V.H.).    England  (W.  Sm.  1 
Hodgion,  KittOQ,  Stolt,  Norman),  Ireland  (O'Meara). 

In  the  text  of  the  "  Synopsis  "  I  have  given  the  form  under  the  following 
descripticms : — 

A.  crasSUS  (W.  Sm.  !)  Ralfs  (Eupaiiscus  musus  W.  Sm., 
S.B.D.,  i.,  p.  S4t  pl.  4t  f.  41*),  plate  34,  fig.  897. 

Mr.  Rattray,  in  his  Monograph,  p.  154,  says:  "The  present  species  is 
separated  from  the  Eupodiscus  crassus  of  Smith,  owing  to  the  inconspicuous- 
ness  of  the  fasciculi  and  the  sharpness  of  the  submarginal  zone."  A  further 
examination  has  shown  me  that  my  form  is  quite  identical  with  the  authentic 
gatherings,  labelled  by  Wm.  Smith  himself,  in  my  possession,  but  that  Smith's 
figure  is  faulty  and  shews  fasciculi  which  do  not  exist  in  nature.  Only  in  one 
of  the  gatherings  of  W.  Sm.  at  most  can  there  be  recognized,  under  low 
magnification,  a  vague  arrangement  of  puncta  in  radiating  lines.  I  have 
consequently  modified  the  name  of  this  in  accordance  with  Rattray  and 
DeTonl 

A.  SUbtilis  (Greg.)  Ralfs.  (in  Pritch.,  p.  835;  EupodUcus 
tuhHUt  Greg. ;  Diat.  of  Clyde,  p.  29,  pi.  3,  f.  50 ;  H.V.H.  Atl.,  pi.  124,  f.  ;♦, 
Type  No.  519,  and  var.  Type  No.  520),  plate  23,  fig,  661. 

Valve  yellowish,  almost  hyaline,  not  iridescent ;  pseudo-nodule  submarginal, 
less  visible  than  the  preceding  species.  Striae  radiating,  about  13  or  14  in  the 
middle  of  the  ray,  finely  punctate,  leaving  hardly  any  subulate  hyaline  spaces. 
Margins  with  small  spines  distant  about  75/s  with  striae  somewhat  more 
compact    Diameter  of  valve,  5  to  9  cd.m. 

Marine.— Not  v«t  ateerved  in  Belgium.  England,  vnriotn  localities  (Weinflog.  W.  Amott, 
Kitton,  Norman).  ScoUand  (Qreg.). 

A.  Roperii  (Breb.)  Kitt  (Bull.  Soc.  Beige.  Micr.,  1878,  p.  30; 
Eupodiscut  Roperii  Brit. ;  Coscinodiscus  (f)  avalis  Roper;  H.V.H.  AtL,  pL 
125,  £  s,  6»),  plate  34,  fig.  898. 

Valve  greyish,  rounded-elliptic,  with  margin  fiimished  with  a  crown  of 
processes  enlarged  at  the  summit,  striae  delicately  punctate,  arranged  in 
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conspicuous    foscides,  prendo-nodule  indistinct      Centre  with  puncta    in 

irregular  concentric  rows.    Striae  about  i6  in  i  cdm.  near  the  middle  of  the 

ray ;  length  of  minor  axis  of  valve,  3  to  4  cdm. ;  major  axis  4  to  6*5  cdm. 

Marine.— I^anoe  (Normandy,  Br6bl),    England   {Dtby,  Nonnan),   Scotland   (W.    An.  I 
Rattray). 

Sect.  V.    EucosciNODiscEiE. — Valves  with  similar  structure 

throughout  the  surface. 

GENUS  187.— COSCINODISCUS  EHR.,  1838. 


Fig.  viZ.'^^oscinodiscus 
excentricui. 


Fig.  977. — Coscinodiseus  AsUrompkalus  var,  eonsHcua. 

Valves  circular  or  elliptic  without  any  process  (sometimes  with 
small  submarginal  teeth),  costs  or  septa.  Structure  alveolate  or 
punctate.    Frustule  disciform. 

The  genus  Coscinodiseus  is  in  a  more  confused  state  than  any  other.  It 
comprises  not  less  than  300  species,  on  the  value  of  which  authors  are  far 
from  being  agreed.    The  genus  has  been  the  subject  of  three  important 
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works  by  Mr.  Grunow,  Mr.  Rattray,  and  Mr.  J.  D.  Cox.  It  will  be  convenient 
to  make  a  few  remarks  about  each.  The  work  of  Mr.  Grunow  will  be  fomid 
in  his  important  publication  Die  Diatomeen  von  Franz  Josefs  Land.  Mr. 
Grunow  there  arranges  the  Coscinodiscus  into  two  principal  groups,  the  Radsati 
and  the  FasciaUati^  to  which  is  added  a  third  small  group  the  Pseudo 
stephanodisd.  He  admits  into  each  group  a  limited  number  of  principal 
forms  or  species,  to  which  he  attaches  a  considerable  number  of  varieties  or 
sub-varieties.  *Mr.  Grunow  states  that  the  difference,  the  delimitation  of 
species,  is  extremely  difficult  in  consequence  of  the  innumerable  transitional 
forms  which  knit  together  the  large  groups.  In  this  way  is  the  Radiati^  which 
are  characterised  by  the  cellular  structure ;  in  many  species  the  cells  pass  into 
puncta.  Mr.  Grunow's  work  is  one  of  considerable  importance,  in  which  the 
stamp  of  a  master  is  clearly  recognizable,  and  I  advise  anyone  who  desires  to 
devote  himself  to  the  Coscinodiscus^  to  study  it  thoroughly. 

Mr.  Rattray  has  published  ''A  revision  of  the  genus  Coscinodiscus  and  some 
allied  Genera,"  a  volume  of  240  pages,  and  a  work  of  great  importance.  Mr. 
Rattray  introduces  into  the  genus  Coscinodiscus  several  allied  genera,  which 
are  easily  distinguished,  and  which  consequently  deserve  to  be  preserved,  if 
only  to  facilitate  their  determination.  In  any  case,  Mr.  Rattray's  work  gives 
in  a  condensed  form  all  that  is  known  of  the  Coscinodiscus^  and  it  would  be 
impossible  to  devote  oneself  to  this  genus  without  recognizing  the  work  of 
this  skilful  monographist 

The  third  work,  which  is  not  the  least  original,  has  been  pub- 
lished by  Dr.  J.  D.  Cox,  under  the  title  of  "The  Coscinodiscse ;  Notes 
on  some  unreliable  criteria  of  genera  and  species."  The  Hon.  J.  D. 
Cox,  starting  from  the  same  point  of  view  as  many  well-known  diatomists, 
deplores  the  immense  number  of  forms  which  have  been  created  in  the  genus 
Coscinodiscus^  and  he  proposes  to  refer  all  the  Cosdnodisms  to  seven  forms, 
which  are  as  follows : — 

1.  Actinocyclus  Ehrenbergii  Ralfs. — The  disc  is  divided  into 
compartments  or  segments  by  radial  lines  of  alveoli,  at  the  marginal  end  of 
which  is  a  small  spine.  Each  compartment  is  filled  by  a  fascicule  of  lines  of 
alveoli,  of  which  the  middle  line  is  radial  and  the  other  lines  parallel  to  the 
middle  one.  The  outer  rim  is  bevelled  or  curved  sharply  beyond  the  spines, 
and  upon  this  are  more  numerous  lines  of  finer  alveoli,  making  decussating 
as  well  as  radial  striae.    A  "  pseudo-nodule  "  is  near  the  margin. 

2.  Coscinodiscus  subtilis  Ehr.— Marking  of  the  disc  like  the  last, 
except  that  the  radial  lines  between  the  fascicles  are  omitted,  and  the  parallel 
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lines  of  the  wedge-shaped  &scicles  are  lengthened  till  those  of  adjacent 
fascicles  touch.  The  small  spine  is  at  the  maiginal  end  of  the  middle  line  of 
the  fascicle.  Bevelled  rim  beyond  the  spines  similar  to  last  No  pseudo- 
nodule. 

8.  Coscinodiscus  radiolatus  Ehr.— Marking  of  the  disc  similar  to 
the  last,  except  that  the  fascicles  are  eacti  formed  by  a  radial  line,  with  parallel 
lines  on  one  side  of  it  only,  the  fascicles  being  all  similar  to  each  other  and 
symmetrical.  The  small  spine  is  at  the  end  of  the  radial  line  forming  the  side 
of  the  fascicle. 

4.  Coscinodiscus  lineatus  Ehr. — The  disc  covered  with  alveoli  in 
stmight  lines  parallel  to  a  diameter  and  arranged  in  quincunx,  so  that  where 
the  round  alveolus  becomes  hexagonal  the  surface  of  the  disc  resembles  a 
true  honey-comb,  the  most  prominent  lines  in  appearance  being  parallel  to 
the  given  diameter ;  a  loose  circle  of  small  spines  marginal  or  intra-mai^nal. 

5.  Coscinodiscus  radiatus  Ehr. — Marking  of  the  disc  made  up  of 
hexagonal  alveoli  in  radial  lines,  which,  starting  from  a  central  rosette,  bifurcate 
as  they  go  outward,  so  that  there  are  rarely  continuous  straight  radial  lines  of 
alveoli.  In  robust  specimens  the  upper  surface  of  each  alveolus  has  a  dotted 
appearance,  caused  by  finer  secondary  pits  or  marks. 

8.  Coscinodiscus  centralis  Ehr.— Marking  of  the  disc  of  hexagonal, 
round  or  subquadrate  alveoli,  which,  starting  near  the  centre,  go  outward  in 
continuous  radial  lines,  new  radial  lines  being  inlercallated  as  room  is  made 
by  the  outward  divergence.  Secondary  marking  in  robust  specimens:  in 
large  examples  the  central  zone  is  thin,  and  the  outer  zone  relatively  robust 
and  thick. 

7.  Coscinodiscus  marginatus  Ehr. — Marking  of  the  disc  sub- 
hexagonal,  alveoli  without  traceable  scheme  of  radiation,  but  in  largest 
specimens  approaching  Cos,  radiatus.  Margin  strongly  recurved  and  produced, 
so  as  to  make  a  more  and  more  deeply  cup-shaped  valve  in  each  new  frustule 
formed  by  fission,  the  small  valves  being  thus  most  deeply  cupped  in  a  given 
brood,  and  the  large  valves  most  flat 

I  have  already  several  times  indicated  my  way  of  looking  at  the  matter, 
and  I  believe  that  whenever  an  easily  recognised  division  can  be  formed — 
whether  called  genus  or  subgenus  or  section — it  is  useful  to  form  it  in  order 
to  restrict  the  field  of  research,  and  to  render  easier  determinations.    Thus 
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alrhouc^  the  reuons  given  by  Mr.  Cox  are  veiy  plaiisible,  I  prefer  coatmotng 
to  separate  the  AcHno^fdus  from  OndnoHscus.  In  addition,  I  consider  that 
a  seventh'  fonn  should  be  admitted  (the  Adbwydms  having  been  sapprcsscd), 
namely,  C.  eiut$UricMS  Ehr.^  which  is  clearly  characterised  by  its  rows  of 
eccentric  lines. 

As  to  the  other  propositions  of  Mr.  Coz,  I  frankly  admit  that  they  agree 
somewhat  with  my  own  views.  Sooner  or  later  it  b  inevitable  that  a  saious 
effort  must  be  made  to  reduce  enormously  the  number  of  species  which  are 
permitted  to  day.  Each  further  form  that  b  described  more  or  less  covers  up 
the  differences  exbting  hitherto  between  certain  given  species.  A  time  will 
come,  therefore,  when  it  will  be  necessary  to  recognize  that  the  number  of 
real  species  b  excessively  limited,  and  the  culture  method,  if  that  becomes 
general,  will  certainly  produce  material  of  the  greatest  value — ^probably  even 
the  only  such  admissible  for  the  definite  solution  of  the  difficulty. 

But  a  single  cultivation  will  not  suffice  for  a  given  form.  These  must  be 
prolonged  and  directed — even  for  a  single  form — in  different  directions,  and 
it  will  be  necessary  to  appreciate  the  influence  of  different  conditions  of 
existence.  My  cultivation  of  phanerograms  enables  me  to  advocate  thb 
cau^  and  better,  perhaps,  than  some  others.  In  fact,  in  my  youth,  I  dosdy 
pursued  (and  that  under  the  direction  of  Mattre)  the  cultivations  at  the  Ecole 
Jordanienne ;  I  studied  with  Jordan  those  innumerable  species  created  at  the 
expense  of  Draba  vema,  and  many  other  Linnean  forms,  and  the  lessons 
which  I  then  received  have  not  a  little  contributed  to  destroy  any  illusions, 
and  to  give  me,  with  r^;ard  to  diatoms,  ideas  similar  to  those  of  Messrs.  J.  D. 
Cox,  Ham,  L.  Smith,  etc. 

But  meanwhile,  and  until  suffideot  study  has  enabled  us  to  decide  these 
knotty  questions,  let  us  return  to  the  Cosdnodiscus  of  our  coasts.  I  shall  £^ 
the  forms  now  admissible  within  reasonable  limits.  The  following  table  will 
show  that  these  forms  are  not  very  numerous  in  the  limited  r^on  adopted 
for  thb  work : — 
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/  Valve  with  coarse  grmnoles,  uuooth  space  small  . 
Valves  having  a  smooth  hjaline  J 
rounded  space  in  the  centre.      |  Valve    with    very   fine   puncta,   smooth   space 
t     large      ..... 

Valves  with  central  alveoles  of  almost  the  same  sixe  as  the 
median  alveoles  of  the  valve    . 


0.  nohliU. 


I 


Alveoles 

in 

radiating 

ro%vs. 


Alveoles 

in 

eccentric 

rows. 


Valves 

with 

central 

alveoles 

stellatelv 

groupecl,  - 

much 

larger 

than  the 

median 

alveoles. 

Valves 

with 

margins 

fur- 
nished 
with 
apiculi, 
alveoles 

in 

simple 

eccentric 

lines. 


CdUof 

the 
rosette 
plane. 

Cells  of 

the 

rosette 

punctate. 


0.  radlatoa  (Tjrp«). 

Valves  without  asjrmmetrical  apiculi .  Tir.  Oenllli  Iridls. 

Valve  with  two  asymmetrical  npicuii 
seen  with  difficulty 


Valve  with  large  robust  alveoles 

Valve  with  small  and  very  ddicate 
cells  : 


▼ar.  oantmlli. 
▼ar.  MUramphatni. 


Valve  very  small,  apiculi  very  robust,  alveoles  in 
irregular  eccentric  lines,  the  central  much  larger 
than  the  others  .0.  dMiplMit  Or. 


Valve  rather  large,  apiculi  delicate,  alveoles  in 


regular  lines 


0.  tsoMtrlms. 


Valv^  having  margin  without  apiculi,  alveoles  arranged  in 
eccentric  lines  forming  fasciculi  .0.  EuUtaga, 

,  Alveoles  arranged  in  rectilinear  rows  .0. 

PuncU  large,  forming  distant  and  more  of  less  radiating  rows  0. 

Puncta  in  linear  rows  forming  fasciculi.  .  0.  ■ttMtllf. 

Puncta  forming  lines  divided  dichotomously        .  0.  ] 


Valves 
punctate. 


Puncta 


very 
fine. 


Valve  with  puncta  in  radiating  lines  and  showing 
in  addition,  here  and  there,  coarse  granules     .  0. 


Group  I.  Perforati. — Valves  with  a  smooth  hyaline  rounded 
space  at  the  centre. 


C.  perforatUS  Ehr  (Mon.  Ber.  An.,  1844,  p.  78;  Ad.  Schm.  Atl, 
pL  64,  f.  i2%  plate  34,  fig.  899. 

Valves  with  coarse  radiant  puncta,  granular  or  polygonal,  arranged  in  rows 
of  unequal  length,  the  shorter  terminating  in  an  apiculus  on  the  interior 
maigin  of  the  valve;  centre  of  the  valve  smooth,  hyaline;  diameter  9  to  la 
c.d.nL     3*5  to  4  rows  of  puncta  in  i  cdm. 

Antwerp :  Mud  of  the  Schddt  (H.V.H.) 


Marine  and  fos^.— Found  in  Thames  mud  by  Roper. 
Maantrand,  Sweden.    Ireland  (O'Meaia). 
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C.  nobilis  Grun.  (J.R.M.S.,  1879,  P-  6^7,  pi-  ^h  f- 1*)  plate  34 
fig.  900. 

Valve  very  large,  with  fine  puncta  arranged  in  radiating  rows,  interrupted 
here  and  there  by  hyaline  lines,  leaving  at  the  centre  of  the  valve  a  consider- 
able rounded  hyaline  space.  Diameter  of  the  valve,  37  to  54  cdm.;  about 
7  puncta  in  i  cd.m. 

Marine— Found  in  Nociilucx  and  Ascidune  at  difTerent  points  on  the  English  Coast,  and 
probably  will  bs  found  in  Belgium. 

This  form  has  often  been  confounded  with  C.  Conannus^  from  which  it  is 
distinguished  by  its  smooth  central  space. 

Group  II.  Alveoli. — Valve  with  distinctly  cellular  structure 

C.  radiatUS  Ehr.   (Kreideth,  pi.  3,  f.  i,  a,b,c. ;  Ad.  Schm.  AtL,  pi. 

60,  f.  9,  etc. ;  H.V.H.  AtL,  pi.   129,  f.  5*;  Type  No.  529),  plate  23,  fig. 

663. 

Valves  with  alveoles  arranged  in  radiating  rows,  about  2  to  2*5  in  i  cdro., 

of  the  same  size  throughout,  except  near  the  margin,  where  there  is  a  zone  of 

smaller  alveoles  (about  5  to  6  in   i  cd.m.).    Alveoles  punctate,  distributed 

throughout  the  valve,  and  not  leaving  a  hyaline  space  at  the  central  portion. 

Size  excessively  variable ;  mean  size  of  Belgian  specimens,  5  to  7  c.dm. 

Marine— Blankenberghe,  and  on  all  the  coasts  of  tlie  North  Sea.    Forms  of  all  dimensions 
found.    England  (Kitton,  Stolt.,  Norman,  Comber).     Ireland  (O'Mcara). 

The  above  description  corresponds  with  the  form  which  Mr.  Grunow 
considers  as  the  type-form,  but  there  are  all  possible  varieties  both  in  size  and 
in  the  size  of  the  alveoles. 

var.  Oculus-Iridis  Ehr.  (Type  No.  528). 

Central  alveoles  grouped  stellately,  much  larger  than  the  others,  and 
very  slightly  or  not  punctate ;  medium  sized  alveoles,  about  3  to  4  in  i 
c.d.m.  in  the  typical  variety ;  alveoles  of  margin  twice  as  small 

The  largest  specimens  of  this  form  observed  by  Mr.  Grunow  attain  as 
much  as  30  c.d.m. 

Marine.— Rare.  Blankenberghe.  2nd  Basin.  Scheldt  at  Antwerp,  and  on  all  the  coasts 
of  the  North  Sea,    Ireland  (O'Meara). 

var.  Asteromphalus  Ehr.  (H.V.H.  AtL,  pL  130,  f.  i,  a  and  5*; 
in  Type  No.  508),  plate  23,  fig.  664. 

Similar  to  the  last  variety,  from  which  it  only  differs  by  the  strong 
punctuation  of  the  central  alveoles;  this  punctuation  is  sometimes 
excessively  obvious  {forma  conspicua  Grun.), 

Blankenberghe. — Very  rare.    Oixhaven.     England  (Stolt). 
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▼ar.  centralis  (Ehr.)  Rattn 

Differs  from  the  preceding  by  the  presence  of  tiro  asymmetrical 
apiculi  difficult  to  be  seen  in  balsam. 

Marine. — North  Sea,  numerous  Iodides.    England  (Norman).    Ireland  (O'Meora). 

var.  concinnus  W.  Sm. 

Valves  with  central  alveoles  grouped  stellately,  distinctly  punctate ; 
median  alveoles  very  small,  formmg  7  to  10  radiant  rows  in  i  c.d.m. 
Margin  furnished  with  a  circlet  of  small  submarginal  spines,  rather 
approximate  and  unequally  distant.  Diameter  of  Belgian  specimens, 
about  20  cdm. 

Bkmkenberghe  and  Basin,  rather  common,  and  on  all  the  coasts  of  the  North  Sea. 
Eng^d  (Kitton,  Stolt.,  Norman,  Comber).  Ireland  (O'Mearaj.  This  spud:»  is  very 
fragile  and  is  generally  only  met  with  in  fragments.  It  is  found  m  great  abundance  in  a 
peugic  sute  both  in  the  Scheldt  and  in  the  North  Sea  (H.V.H.). 

var.  Jonesianus  H.V.H.  (Eupodiscus  fonesianus  Grev. ;  i?.? 
commutatus  GruH.\  Coscinodiscus  Grun.  in  Franz  Jos.  Ld.,  p.  79; 
H.V.H.  in  Type  No.  490). 

Thb  is  only  an  appendiculate  form  of  the  preceding  variety.  The 
marking  of  the  valve  and  the  central  rosette  differentiates  .it  first  view 
the  form  from  a  true  Eupodiscus,  I  have  therefore  given  it  the  name  of 
suhvarietas  yonesiana.  It  is  clearly  characterised  by  the  two  asymmetrical 
processes  and  by  the  row  of  dots  or  small  spines  which  form  a  complete 
sub-marginal  circle. 

This  form  is  not  very  rare  in  the  North  Sea  (H. V.  H.).  It  is  some- 
times met  with  in  a  triangular  form.  I  have  also  a  specimen  in  my 
possession  from  Java.  The  processes  are  not  coincident  with  the  angles, 
but  are  placed  in  the  middle  of  the  mari^ins. 

^/^.— In  his  work  on  the  diatoms  of  Franz  Josefs  Land,  Mr.  Grunow 
states  that  all  these  forms  are  connected  with  one  another  by  all  possible 
variations,  and  that  it  is  best  to  unite  them  under  the  name  of  C  radiatus^ 
the  first  species  of  the  group  which  has  just  been  described. 


C.  excentricus  Ehr.  (Kutz.  Bac,  p.  131,  pL  i,  f.  9 ;  h.v.h.  Ati, 

pL  130,  f.  4i  7  and  8* ;  Type  No.  530),  plate  23,  fig.  666. 

Valve  circular,  margin  furnished  with  numerous  small  spines;  alveoles 
diminishing  gently  and  gradually  up  to  the  maigin,  where  is  found  a  very 
narrow  zone  of  much  smaller  alveoles.  The  rows  of  alveoles  form  eccentric 
lines;  about  5  rows  in  i  cdm.  at  the  centre  of  the  valve.  Diameter,  5  to  6 
cd.nL 

Marine.— Very  frequent;   Bhokeabeirflie,  Antwerp*    England    (Kitton,    Stolt.,    Norman, 
Comber). 
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C.  dccipicns  Grun.  (H.V.H.  Atl.,  pi.  91,  f.  lo*;  Type  No.  47  ^ 
C  minor  of  English  authors  (non  Ehr.),  plate  34,  fig.  905. 

Valve  small,  with  polygonal  puncta  decreasing  regularly  from  the  centre  to 
the  circumference,  and  arranged  in  eccentric  rows.  Margin  of  valve  furnished 
with  robust  apiculi  placed  at  unequal  intervals.     Diameter,  2*5  to  3  cdm. 

Marine— Lamlash  (Greg.)-    Woolwich  (W.  ArnoU  !).    England  (Norman,  Kitton).     Ireland 
(O'Meara). 

C.  Kiitzingii  Ad.  Schm.  (Ad.  Schm.  Atl,  pi.  57,  f.  17-18*). 
plate  34,  fig.  903. 

Puncta  polygonal,  about  6  in  i  cd.m.,  arranged  in  eccentric  fasciculate 
rows.     Margin  without  apiculi.     Diameter,  about  6*5  cdm. 
Marine.— Firth  of  Tay.    Cuxhaven. 

C.  lincatus  Ehr.  (Kutz.),  (Bac,  p.  131,  pL  i,  f.  10;  h.v.h. 

Atl.,  pi.  131,  f.  3,  5  and  6*),  plate  23,  fig.  665. 

Valve  circular,  with  margins  furnished  with  small  spines,  and  sometimes  a 
small  process  {var.  leptopus  Grun,)  \  alveoles  arranged  in  series  forming 
straight  lines  in  all  directions,  and  in  the  rather  extensive  marginal  zone  much 
smaller  than  in  the  middle  of  the  valve.  About  7  to  7*5  series  of  alveoles 
in  I  cd.m.     Diameter,  about  3  to  co  cd.m. 

Marine. — Blankenberghe,  2nd  basin  (H.V.H.).    Devonshire,  England  (Baxter  ColL,  No.  3841). 
Ireland  (O'Meara). 


Group  II L  PuNCTATi. — Valves  with  puncta  only. 

C.  nitidus    Greg.   (Diat.  of  Clyde,  p.  27,  pi.  10,  f.  as;  H.V.H.  Atl. 
Supp.,  f.  41*),  plate  23,  fig.  667. 

Valve  circular,  with  very  large  and  very  distant  puncta,  forming  more  or 

less  radiant  lines.     Puncta  on  margin  small,  arranged  in  two  concentric  rows, 

about  6  to  7  in  1  cd.m.     Diameter,  4  to  5  cdm.  in  the  specimens  observed. 

Marine.— Rare.    Blankenberghe,  and  Basin  (H.V.H.),  England  (Kiuon).    Cumbrae,  Scotland 
(W.  AraoU).    Lamlash  (Grev.,  Greg.).    Ireland  (O'Meara).    Hvidingsoe  (A.  Schm.), 


C.  Subtilis  (Ehr.  ?)  Grun.  (Kaspisch.  Meer,  p.  27 ;  Di^t  Franz, 
J.  Land,  p.  29,  pi.  C,  f.  26*),  plate  34,  fig.  901. 
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Valve  circular^  mai^gin  not  spinous,  alveoles  small,  easily  seen  to  be  puncti- 
form,  arranged  in  fasciculate  rows. 

MariiM. 
This  tjrpe-form  is  represented  in  our  region  by  the  following  varieties : — 

var.  Normanii  Greg.  (Coscinodiscus  fascicuiatus,  A.  Schm.  ;  Coscino- 
discus  subtilis,  Eul.,  No.  115;  H.V.H.,  pi.  131,  f.  i*),  plate  23,  fig. 668. 

Valve  without  spiner*,  alveoles  small,  very  small  at  the  margin ;  rows  of 
alveoles  bifurcating  so  as  to  form,  near  the  margin,  fascicules,  consisting 
of  6  rows ;  near  the  margin,  9  rows  of  alveoles  in  i  c.dm.  Diameter  of 
valve,  3*5  to  7  cd.m. 

Marine.— Frrquent.  Blankcnberghe,  Antwerp  (Scheldt,  H.V.H.).  Hull,  England 
(Norman).    Ireland  (O'Meara).     Holstein  (MoUer) 

var.  Rothii  Grun !  {Cose.  Rothii  Grun.,  Kasp.  Meer,  p.  28;  H.V.H., 
Types  Nos.  532  and  533). 

Valve  small,  with  margin  furnished  with  small  spines  placed  just  at  the 
middle  of  the  fasciculi ;  about  12  striae  in  i  cd.m.  at  the  margin  of  the 
valve.     Diameter,  2*5  to  3-5  cdm. 

Marine. — Antwerp,  very  frequent  in  the  Sdieldt 


C.  lacustris  Grun  !  (Diat.  Fr.  J.  Land,  p.  33,  pi  D,  f.  300 ; 
Cyclotelia punctata  W.  Sm.\  H.V.H.  Atl.  SuppL,  f.  42*;  in  Type  No.  535), 
plate  23,  fig.  669. 

Valve  orbicular,  undulated  at  the  side,  with  margin  furnished  with  small 
spines,  approximate  (6  in  i  c.d.m.),  and  very  distinct  Puncta  fine,  arranged 
in  radiating  rows,  divided  dichotomously.  About  lo  to  11  rows  in  i  cdm. 
at  the  margin  of  the  valve.     Diameter,  i  *5  to  6  c.d.m. 

Fresh  water— Deume,  near  Antwerp  (P.  Gautier).    England:  Market  Weighton  (Norman, 
Gnmow),  Yorkshire,  Wisbeach  (W.  Sm.),  Breydon  (Kitton). 


C.  punctulatus  Greg.  (Diat  of   Qyde,  p.  28,  pL  2,  f.  46*), 
plate  34,  fig.  904. 

Valve  with  radiating  stride,  very  fine  (about  20  to  22  in  1  cd.m.)^  scarcely 
visible  towards  the  centre  of  the  valve,   intermixed  with  coarse  scattered 
puncta.    Margin  striate  and  clearly  defined.    Diameter,  45  to  85  cdm. 
Marine.— Lamlash  Bay  and  Loch  Fine,  ScoUand  (Greg.),  Ireland  (O'Meara). 

Ifotc. — Gregory  has  referred  this  form  to  the  CoscinoHscus  with  doubt,  and 
believes  that  it  may  be  a  valve  of  Meiosira.    Walker  Amott  in  his  manuscript 
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COSCINODISCUS. 


and  notes,  as  well  as  Eulenstein,  considered  it  a  Podasira.    I  am  equally  of 
opinion  that  it  not  a  true  Cosdnodiscus. 


Planktoniella  Schiitt,  1893.— a  genus  created  for  Cosdnodiscus 
Soi^  which  is  distinguished  by  the  membranous  ala  surrounding  the  valve, 
and  by  the  baculiform  appearance  of  the  girdle  face.  This  diatom,  besides 
being  veiy  rare,  deserves  to  be  raised,  in  my  opinion,  to  the  rank  of  a 
genus. 


Fig.  379. — PlamkUmUUa  SoL 


Antelminellia      Schiitt,     1893. — a    genus    created    for 

Cosdnodiscus  Gauila  of  Janisch  (plate  34,  fig.  902  of  this  work).  This  form, 
which  has  the  structure  of  C  condnnus^  is  distinguished  by  its  laige  size,  which 
reaches  almost  to  2  mm.,  and  by  the  small  spines  found  on  the  central  portion. 


coscmoDiscus. 
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The   following  genera  are  very  approximate  to  the  Coscinodiscui  and 
should  probably  be  combined  with  this  genus  : — 


Fig.  a8ow — Eikmodtscus  pMHCtiger. 


EthmodisCUS  CaStr.,  1886— This  genus  includes  the  Cascinodiscus 
with  very  fine  puncta.  Figure  a8o  in  the  text  shows  a  form  of  this  genus 
Ethmodiuus  punctigir  Castr.^  which  has  t)een  found  in  Yeddo  Bay. 


Haynaldiella    Pant.,    189a  \Haynaldia  Pant.  oiim). 

Valve  circular,  convex,  with  small  plane  central  area,  margin 
striate,  very  distinct.  Structure  striolate,  llame-like,  with  striae 
forming  radiating  lines. 
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JANISCHIA. 


Fig.  281. — Haynaldiella  cuiHqua. 

A  single  species,  Haynaidieila  antiqua  Pant,  {Cosdnodiscus  strigillatus 
\Vut,)y  represented  in  fig.  281,  which  has  been  found  in  a  fossil  state  in 
Russia  and  in  Hungary. 

GENUS  188.— JANISCHIA  GRUN.,  1882. 

Valve  circular,  finely  punctate  ; 
puncta  arranged  in  quincunx,  and 
interrupted  near  the  margin  by  a 
row  of  coarse  elongated  puncta 
(processes),  surrounded  by  a  small 
hyaline  area.  On  two  opposite 
parts  of  the  valve  the  processes 
are  interrupted  and  replaced  by  a 
long  semi-hyaline  line,  formed  of 
coarse  puncta,  surrounded  by 
smooth  spaces. 

Fig.  aSa. — Janischia  antiqua. 


JANISCHIA. 
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The  genus  yanischia  only  comprises  one  species,  y,  antiqua.  Grun. 
{Cosdn0discus  jLudavidanus  Ratt,\  fig.  282,  (H.V.H.  Atl.,  pi.  95  ^ix,  f.  10,  11). 
This  is  in  reality  a  very  peculiar  Coscinodisais^  the  structure  of  which  closely 
resembles  Brunia^  but  with  this  difference,  that  in  the  Janischia  the  peculiar 
band  does  not  make  a  complete  circuit  of  the  valve,  and  has  only  a  very 
slight  development  in  breadth. 

StOSChia  Janisch  (in  litteris)  is  a  reniform  CosdnodiscuSy  which  Mr. 
Rattray.has  described  under  the  name  of  C.  reniformis.  It  is  lepresented  in 
the  text  (fig.  283).     Is  it  a  constant  form  or  only  a  deformed  valve?    I  am 


Fig.  283. — Stoschia. 


unable  to  answer  this  question.  Mr,  Janisch 
certainly  examined  this  curious  diatom  in  his  work 
on  the  Expedition  of  the  Gazelle.  Numerous 
examples  of  this  interesting  form  have  been  found 
on  the  West  Coast  of  Africa. 


Willemoesia  Castr.,  1886,   is  also 

described  by  Mr.  Rattray  as  a  Coscinodiscus,  I 
give  in  the  text  (fig.  284)  after  Castracane  a  figure 
of  Willemoesia  humilis  Castr,  {Coscinodiscus  humilis 
Rattr.\  which  has  been  found  in  one  of  the 
gatherings  of  the  Challenger  Expedition,  Its 
habitat  is  unknown. 


Fig.  984. —  WilUmoesia 
humilis. 
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Section  VI. — HEMiDiscEiE. 
GENUS  189— EUODIA  BAILEY,  z86a 


Fig.  QS^—Buodta  gibba. 

Valve  arcuate,  with  areolate  or  punctate  structure;  cells  often 
radiant,  sometimes  more  or  less  fasciculate.  Margin  often  furnished  with 
small  pseudo-nodule,  more  or  less  developed,  sometimes  reduced  to 
a  sub-hyaline  spot.    Girdle  face  cuneate. 

This  genus  is  closely  connected  with  both  Eupodiscus  and  Co5cinadi:cus  ; 
the  cuneate  form  which  is  common  to  this,  and  the  following  genus  dis- 
tinguish them  from  all  other  approximate  genera.  It  can  be  further  sub- 
divided into  two  subgenera  :  the  Hemidiscus  of  Wallich,  which  possesses  the 
pseudo-nodule  and  a  rather  fine  cellular  structure,  plainly  radiating,  and  the  true 
Euodiay  which  are  without  a  pseudo-nodule  and  have  very  coarse,  more  or 
less  scattered  puncta. 

In  the  text  is  given  (fig.  285)  Euodia  gibba  Bail,  {Hemidiscus  Cuneiformis 
WalU\  which  is  found  in  the  West  Indies,  at  Ceylon,  Zanzibar,  &c. 

This  genus  includes  about  a  dozen  species,  many  of  which  require  further 
examination. 

GENUS  190.— PALMERIA  OREV.,   1865. 


Fig.  986.— /'a/MCTM  Hardmtadana, 


LEUDUGBRIA. 
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Valve  semi-lunate,  finely  striate,  with  margins  furnished  with 
small  spines,  from  which  arise  somewhat  more  robust  striae.  Striae 
radiating,  finely  punctate,  only  extending  to  the  centre  of  the 
valve,  which  is  smooth.    Girdle  face  cuneate. 

In  the  text  will  be  found  (fig.  286)  from  one  of  my  photographs,  P. 
Hardmamana  Grev.^  with  the  observation  that  the  robust  striss  have  been 
exaggerated  in  the  drawing.     This  species  is  found  in  China. 


GENUS  191.— LEUDUGBRIA  TEMPERE,  1893. 


Valve  arcuate,  with  very  coarse  puncta  more  or  less  scattered. 
Girdle  face  straight,  showing  on  one  of  its  faces  an  inflexion  at  the 
apices  of  the  valve.  Connecting  membrane  plicate,  rather  finely 
punctate. 


^^^ 


This  genus  only  includes  one  species  (fig.  287),  Leudugeria  yanischit 
(Grun.)  Temp.  {Etwdia  and  Eunotiopsis  yanischit  Grun.\  which  inhabits 
Japan,  China,  Seychelles  Islands,  Ceylon,  Australia,  Gallapagos  Islands,  and 
is  found  fossil  in  Sta.  Monica,  etc. 


S40  VAN  HEURCKIELLA. 

Genera  dubia  v.   Incertae  sedis. 

VAN     HEURCKIELLA    PANT.,     189a. 

Frustule  with  girdle  face 
panduriform  or  subcircular, 
furnished  with  a  lai^e 
marginal  ocellus  and  with  a 
plumose  flamiform  structure. 

This  genus  was  created  for 
the  very  curious  form,  repre- 
sented in  the  text,  which  Dr. 
Pantocsek  named  VanHmrckiella 
admirabiiis.  It  has  been  found 
in  Jackson's  Paddock,  Oamaru. 
Fig.  2t8  is  an  exact  reproduction 

Fig.  a88.— riwi  HeurckUUa  admirabils, 

of  my  photograi>h  made  from  the  original  specimen  belonging  to  the  author. 
Dr.  Pantocsek  in  a  letter  dated  26th  February,  1893,  writes  :— "Observ.—Hic 
pertinet  Amphiprora  cornuta,  H.  Chase.  Grunow  eam  in  Bot.  Centr.,  1877, 
No.  43,  p.  97,  pro  spongiolithum  libet,  sed  hoc  incorrectum  nam  habitus  et 
prsesertim  structura  qua  illius  Aulisco  Hardmanniano  similis — semper  nos 
dicat  ut  forma  cita  ad  Bacillarias  numeranda."  The  question  is  very  difficult 
to  settle. 

On  an  examination  of  only  Dr.  Pantocsek's  specimen  I  am  quite  disposed 
to  agree  with  him  entirely,  but  since  then  I  have  discovered  in  Weissflog*s 
collection  a  diatom  found  by  that  equally  learned  and  modest  diatomist,  in 
the  Oamaru  deposit.  This  latter  form  only  differs  from  that  of  Dr.  Pantocsek 
by  the  absence  of  granular  striae.  Tlie  preparation  includes  a  demi  (so  called) 
frustule  similar  to  that  represented  in  the  text,  one  (frustule)  arranged  on  its 
face,  and  another  arranged  on  its  side.  The  latter  shows  at  once  that  it  is  not 
a  true  diatom,  and  that  Grunow's  opinion  is  well  founded.  In  the  work  of 
Prof.  Johnson  SoUas  on  sponges,  inserted  at  page  39  of  "Zoological  Articles," 
by  Ray  Lankaster,  I^ndon,  1891,  there  will  be  found  a  long  paragraph  on 
sponge  spicules  and  numerous  outlined  figures  representing  various  forms. 
One  of  these  (Microselerse,  fig.  17  K)  has  a  very  great  analogy  to  Van 
Heurckiellay  ^li^  I  think  that  it  really  represents  the  Oamaru  form  drawn  from 
an  approximate  focus. 


SPERMATOGONIA. 

SPERMATOGONIA    LBUD.    FORTM.,    189a. 
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Fig.  289. 
Spermatogonia  antiqua. 


"In  the  form  of  a  spermatozoa  with  triangu- 
lar head,  a  linear  body  which  tapers  to  a  point 
with  inflation  at  the  lower  third.  Capitate  striae 
on  the  margins."    (Leud.  Fortm.). 

A  single  form  :  Spermatogonia  antiqua  represented 
in  the  text  (fig.  289)  after  Dr.  Leuduger-Fortmorel. 

Mergui  Arcfaepelago.    Java. 

Is  it  a  diatom  ? 


CHELONIODISCUS    PANT.,    1869. 

Fnistules  with  subcircular  valves,  convex,  mucronate  at  the  poles. 
Superior  valve  vaguely  striolate,  flamiform,  furnished  with  coarse 
confluent  elevations,  reaching  to  the  margins,  one  of  which  is  longi- 
tudinal and  inserted  in  one  of  the  apices,  and  two  are  transversal ; 
inferior  valve  indistinctly  striolate  flamiform. 


Fig.  29a — Cheloniodiscus  Ananiensis. 

A  single  species,  Cheloniodiscus  Ananienusy  Fant,^  found  in  Ananino, 
represented  in  the  text  after  one  of  my  photographs  (fig.  290).  This  form, 
which  I  can  only  class  as  a  diatom  with  great  doubt,  is  arranged  by  Dr. 
Fantocsek  among  the  Bidduiphieoe. 
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HERIBAUDIA. 

HERIBAUDIA,     M.    PERAG.,     1893. 


Fig.  291. 

HerUaudia  temaria. 


Valve  disciform,  circular,  hyaline  or  finely 
punctate,  bearing  on  its  edge  three  small 
expansions  or  conical  alae,  between  which 
extends  three  other  larger  alae,  rounded  or 
plicate. 


This  genus  comprises  a  single  form  only,  H.  ternaria  Af.  Perag.^  which 
has  been  found  in  a  fossil  state  in  the  deposits  of  Puy  de  Dome,  France.  The 
genus  is  imperfectly  known,  and  only  the  valve  face  has  been  figured. 


Index  of  Genera  and  Species. 


*  denotes  that  a  figure  of  the  species  will  be  found  in  the  Text  at  that  page. 
*<pL  — ,  f.  — "  after  the  page  refers  to  the  plates  and  figures  at  the  end  of  the  volume. 
The  number  in  brackets  after   a  Tribe  or  Genus  refers  to  its  position  both   in  the 
Analytical  Contents  and  the  Text. 


Sm.  (Pleorosignia)  950,  956,  pi. 


tMreviata  BUisch  (Awt^kom)  107 

Abbreviate  (Navicalfle)  i6x,  909,  934 

abnormis  Grud.  (Cyinbella)  141.  146.  pL  95.  f.  699 

ftbnipu  Greg.  (Navicula)  aoa,  903.  pi.  4.  f.  169 

Acanthodisoeae  519 

AcnnUuxliscus  Pant  509,  CZ9  (No.  189) 

Achnantbese  194.  976  (Tribe  IV.) 

Achnanthes  Bory.  976,  977,-986  (Na  30) 

Acbnantbidium  (Ku.)  Grun.  976  (No.  99) 

Acbnantbosigma  Reinbard.  i88a  (No.  93) 

acknilaris  W.  Sm.  (Nitiscbia)  404,  405.  pi.  17,  f.  571 

ttcicularis  W.  Sm,  {Sjmtdra)  309 

Actindla  Lewis  993.  306  (Na  39) 

AcHniscus  Ehr.  499,  493  (No.  89) 

Actinocfdtts  Ehr.  509.  599  (No.  186) 

Actinoducns  Grev.  493, 497  (No.  159) 

ActinodictTon  Fant.  493, 498  (No.  z6i) 

Actinogootam  Ebr.  503  (No.  165a) 

Actinogramma  Ehr.,  1879  (Na  167) 

Actinoneis  Cleve  986.  989  (No.  34) 

Actinophaenia  497  (No.  157) 

Actinoptychus  ^r.  ^ax,  495,  4^  (No.  157) 

Actinoptychus  Ehr.  (Mastogonia)  437 

Actinoptychus  Ehr.  (Stephanogonia)  437^ 

aculeifera  Grun.  (Pterotheca)  430* 

acuroinau  (W.  Sm.)  Grun.  (Nitzschia)  387,  388,  pi.  15,  f.  506 

acuminatum  Ehr.  (Gomphonema)  969.  970, 971,  pi.  7,  C  999 

var.  ooronatum  97x«  pi.  7,  f.  300 
acuminatum  (Kt. )  Gr.  nee  W.  S 

7,  f-  ^74 

acvwnmatum  Sm.  mm  Gram.  (Pleurosigma)  955 
Acus  (Ktz.)  Gnm.  Synedra  308.  3x1,  fi.  xo,  f.  490 

var.  deiicatissimaGnm.  3x9.  pi.  zo,  f.  49X 

var.  angustiasima  Gnita.  3x9,  pi.  xo,  f.  499 
acuta  Greg.  (Amphora),  IV7,  130,  pi.  34,  f.  699 
acmfa  W.  Sm.  {Pinnuta^ta)  x8o 
acuta  W.  Sm.  (SUuroneis)  158, 159,  pL  z.  £  5X 
acutiuscula  Ku.  (Amphora)  Z3a.  134,  pi.  x.  f.  c 
acutum  Norm.  (Pleurosigma)  950,  954,  pi.  35.?.  9x4 
admirabilis  Pant.  (Van  Heurckiella)  540^ 
Adriatica  Ku.  (Podocystis)  ^s* 
Adriatica  (Ku.)  Grun.  (Podosura),  4|7,*  448 
Adriaticum  Ktz.  (Rhabdooema),  360,  pL  X9.  f.  486a 
advena  Ad.  Schm.  (Navicula),  197,  aoo,  pi.  96,  f.  759 

var.  parca  900,  pi.  96,  f.  753 
semula  Ad.  Schm.  (Naricula),  993,  pi.  97,  f.  779 
sequalis  W.  Sm.  (Cvmbella)  X4Z.  Z45,  pi.  95,  f.  698 
msHva  Donk.  {Navtcula)  198 
jEsittarii  W.  Sm,  {Pkurosigwia)  951 
affine  Grun.  (Pleurosigma)  950,  959,  pi.  6,  f.  963 

var.  Nicobarica  959,  pi.  6,  f.  964 

var.  Normanni  959 
Affines  (Navicula)  X64,  990 
affinis  Grun.  (Achnanthes)  978.  980,  j^  8,  f.  399 
affinis  Ku.  (Amphora)  Z95.«   X97 
ajgnis  W.  Sm,  {Am^ru)  X39 
affinis  Kts.  (Cymbdla),  X4Z,  14&,  Z45.  pL  1,  f.  3X 
afmit  var.  htmidula  (Cfmieila)  Z45 
uHnis  Ktz.  (Synedra)  308,  3x4.  406,  pi.  xo,  f.  430 

var.  UbutaU  3x4,  pi.  xo,  f.  ^i 

var.  puva  Ktz.  3x4,  pL  zo,  i.  439 

var.  tascicnlata  3x4,  pi.  xo.  f.  433 
Afncanus  Cott.  (Aulacodiscus)  488 
alau  Per.  (Ampbora)  X3x,  pi.  94,  f.  677 
alata  Ku.  (Amphiprorai  aox,  969,'^  pL  5,  t  989 
alata  Bri.  (Rhisosolenia)  4x4. 4x6,  pL  33,  f.  887 
AUoiooei^  Schumann.  933  (No.  7) 
Al^siris  W,  Sm.  (E/ii&mia)  996 


alttmtau  Bail.  (Tricera/iMm)  475 
'  igua  Ehr.  (Navicula)  9x4,  pi.  4. 
forma  craticula  9x4,  pL  4,  f.  193 


ambigua  Ehr.  (Navicula)  9x4,  pi.  4.  f.  199 

forma  craticula  9x4,  pL  4,  f.  193 
awtHfua  forma  craticula  {NauicutSi  934 


altemans  (Baa.)  H.V.H.  (Bidduli  __,,._, 
altemans  Gr.  and  Sturt.  (Hattooia)  480* 


ambiguns  (Grev.)  Rattray  (PSeudo-Auliscus)  483* 

AmbWamphora  (Amphora)  X96,  xxj 

Americana  Ehr.  (Navicula)  993,  (M.  5,  f.  99x 

Americanse  (Navicula)  x6i^  993 

Americanum  Bail.  (Syrinjgidium)  497^^ 

amphibia  Grun.  (NitzschU)  400,  403,  pL  X7,  f.  563 

Amphicampa  Rab..  X864  (No.  94) 

Amphicampa  Ehr.  304  (No.  36) 

amphicephala  Naegeli  (Cymbrlla)  X4X,  149,  pL  z,  f.  95 

var.  Anglica  Lsig.  X49,  pL  95,  f.  695 
atnpkicephala  Kit.  (Staurcmeis)  x6j 
amphicephala  Ktz.  (Synedra)  308,  3x5,  pL  io,  f.  499 
amphiceros  Ehr.  (Rapiiooeis)  399,  330,  pi  xo,  f.  394 

var.  rhombica  Grun.  330,  (^  xo,  f.  395 
Amphidiscus  Ehr.,  X839  (?) 
amphioxys  (Ehr.)  Grun.  (Hantzsdiia)  38o,>^  381,  pi.  zs,  f.  483^ 

var.  major  38X,  pi.  x.s,  f.  4843 

var.  intermedia  381,  pi.  X5,  f.  485^ 

var.  vivax  381, pi.  zC  f.  486*. 

vur.  elongau  38X,  pL  x^,  f.  487^ 
amphioxys  Gre^.  {Stauroncu)  x6o 
amphioxys  W.  Sm.  (Surirtfla)  370 
Amphipentas  Ehr.  466,  469.'^  475  (No.   139) 
Amphipleura  Ktz.  zp,  949,  943,  344  (Na  Z4) 
Amphiprora  Cleve  (Gioup)  96z 
Amphiprora  {^smig.)  961 
Amphiprora  (Ehr.j  Cleve  X59,  96z  (No.  94) 
awtphirhytuhus  Ear.  {Synedra)  3x1 
amphisbeena  Bory.  (Navicula)  9x7,  9x9,  pL  5,  f.  903 

var.  subsalina  9x9,  pi.  5,  f.  904 

forma  major  9x9,  pL  5,  f.  905 

var.  Fenzlii  9x9,  |M.  5,  f.  906 
Amphitetras  Ehr.  M^  460.*  475  (No.  Z39) 
Amphitritis  Castr.  (Auricula)  966,*  967,  968 
Amphitropis  Pfitz.  96x  (No.  94) 
Amphora  Ehr.  X94, 195,  939  (No.  x) 
Amphora  (subgr. )  196 

Amphoropsis  unin.  (Amphiprora)  X94,  Z4O1  961  (Na  94) 
Amphoropsis  Grun.  (TVopidooeis)  966  (No.  95) 
amplectens  Gr.  ft  Sturt  (Syodetooeis)  495* 
Anamus  Ehr.  450,  454  (Na  1x9) 
anceps  (Ehr.)  Grun.  (Diatoma)  348,  350.  pL  zx,  f.  479 

var.  anomalum  350.  pi.  xx,  f.  473. 
anctps  Rhr.  {FragiUuria)  ^<p 
anceps  Ehr.  (Stauroneis)  X58,  x6o,  pL  i.  f.  55 

var.  linearis  x6o,  pi.  x,  f.  c6 

var.  amphicephala  x6x,  pL  z,  f.  S7 
anceps  (Breb.)  Lew.  (Surirdla)  374 
Anghca  (Ku.)  Grun.  (Licmopiiora)  349,  343,  pL  zx.  f.  458 
Anglica  Ralfs.  (Navicula)  Z76,  X87.  x&B,  pL  3.  f.  X36 

var.  subsalina  Grun.  xSr,  pi.  3,  f*  Z37 
anglica  Ktr.  (Rhipidophora)  343 
angularis  Grc^.  (Amphora)  Z39,  Z33,  pL  z.  f.  8 

var.  hybnda  Grun.  T35 

var.  lyriia  133,  pi.  1 ,  f .  9 
angularis  Gre^,  jCampylodiscuj)  376,  pi.  45.  f.  909 
angularis  W  i^tn  (Nitsscbui)  393,  pi.  x6,  t  59Z 

var.  affinis  Vj^xm.  393,  pi.  j;6r  f^  539> 
angulatura  W.  Sm,  \  Pkumsigm^)  250,  951,  953,  (^  6,  f.  957 

var.  ilLStiktrii  351,  pi.  6,  f.  ajS 

var.  quadra  turn  351,  pi.  6.  T  359 

var.  mA|or  au,  pi  5.  f.  a6o 

var.  delicatumiii  a^t 

var.  strigosum  351,  pi.  6,  f-  a6i 
angulosa  Ehr.  (Granimaiophon)  354,  455,  pi.  31, 1 8te 

var.  hanmlij*™  Kiiu,  JJin  pL  11,  L  4BM 
amgmlMa  Gn^.  {Navicula j  woq 
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angusU  Greg.  (Arophom)  130,  pi.  34,  f.  674 

angusta  Kt%^  [Surirella)  37^ 

angustata  (W.  Sm.)  Gnin.  (Nitzschia)  384^  385.  pi.  15.  f.  498 


amgustum  Donk  {Pleut-osigwia)  348 

angustatum  Ku.  (Gomphonema)  269.  373,  pi.  7,  f.  314 

var.  Sarcophagus  Grun.  374 
Ananiensis  Pant.  (Cheloniodiscus)  541* 
Anisodiscus  Grun.  509,  ^i  (No.  185) 
annulata  Cl^vc  (Lauderia)  41 84' 
Annulatoe  (Rhizosolenia)  414 
annulatus  (Wall.)  Grun.  (Actinoptychus)  495,*  496 
Anomoconeis  Pfitzcr  333  (No.  7) 
anomalum  W.  Sm.  (Odontidium)  350 
Anorthoneis  (Grun.)  CI.  383.  284  (No.  33) 
antarcticus(DactyliosoIen)  416''' 
antediluviana  Ehr.  (Amphitetras)  466,  469,4'  475 
antediluviana  (Ehr.)  H.V.H.  (Biddulphia)  470,*47S,  pL    si,  f. 
643 

var.  pentagona  475 
Antelminellia  Schutt  534  (No.  187) 
Anthodiscus  Grove  and  St.  493,  498  (No.  160) 
antiqua  W.  Sm.  (Cyclotella)  446,  pi.  33,  f.  653 
antiqua  Pant.  (Haynaldiella)  536 
antiqua  Grun   (Janischia)  536,*    537 
antiqua  Leud-Fort  (Spermatogonia)  5414' 
anliquorum  Pant.  (Actinodictyon)  498* 
apiculata  W.  Sm.  (Mastogloia)  153,  154,  pi.  35,  f.  700 
apiculata  Br6b.  (Navicula)  176,  188,  pi.  3q,  f.  720 
apictilau  (Greg.)  Gnm.  (Nitzschia)  387.  pi.  15,  f.  505 
Apiculatae  (Nitzschia)  383.  387 
Aporodiscus  Rait.  (No   153] 

appendiculata  Ktz.  (Navicula)  168,  173,  pi.  3,  f.  93 
Apterae  (Amphiprora)  (No.  261) 
Arachnoidiscus  Ehr.  500,  ^do,  507  (No.  171) 
Archangelskiana  Pant.  (Truania)  4974* 
arcuatum  Donk  (f'ieurosti^ma)  259 

arcuatum  (Ag.)  Ktz.  (Rhalxionema)  36o,4«   pi.    12,  f.  487a 
aictica  CI.  (Navicula)  264 
Arcus  Greg.  (Amphora)  137,  138,  pi.  34,  f.  690 
Arcus   Ku.  (Ceratoncjs)  305,*   306,  p.   10,  f.  401 
Arcus  Ehr.  (Eunotia)  298,  399,  pi.  9,  f.  363 

var.  minor  399,  pi.  9,  f.  363 

var.  uncinata  299,  pi.  9,  f.  364 

var.  bidens  299.  pi.  9,  f.  365 

torma  curta  399 
arcus  /3  minor  Grun.  (Synedra)  337 
Ardissonia  (Svnedra)  308,  315  (No.  40) 
arenaria  Donk.  (Amphora)  130,  pi.  24,  f.  673 
areiuuia  Moore  (Melosira)  439,*  440,  443.  pi.  19,  f.  621 
arenaria  Dank.  INavicu/a)  186 
arenaria  Moore  (Orthosira)  439 
arenicola  Grun.  (Amphora)  isis,  138.  pi,  35,  f.  907 

var.  major  A.  139 
arenicola  Grun  {Navicula)  188 
Argonauta  Br.  and  Gr.  (Graya)  4584' 
Argus  {Ehr.)  Rattray  {Aulacodiscus)  487 
Argus  Ehr.  (Eupodiscus)  486,*  487,  pi.  si,  f.  647 


Argus  Ktz.  (Epithemia)  394,  296,  p.  9,  f.  155 

var.  amphioephala  Grun.  396,  pi.  9,  /.  356 
Aristella  Ktz.,  laU  (No.  37) 


armatum  West.  (Chaetoceros)  431,  pi.  x8,  f.  603 
armatus  Kitton  (FVrgodiscusj  426* 
Artbrogyra  Ehr.  (No.  109) 
Asperse  (Navicula)  163  305  (No.  j) 
aspera  Ehr.  jNavicula)  305,  337,  pi.  4,  f.  165 
aspera  Ehr.  (Stauroptera)  305 
Asterionella  Hassall  307,  320  (No.  43) 
Asterodiscus  Johns.  500.  503,  505  (No.  168) 
Asterolampra  Ehr.  500, 501,  503,  504  (No.  166) 
Asterolampreae  41 1»  495,  500  (Tribe  XXI V.) 
A£teromphalus  Ehr.  500,  503,  504  (No.  167) 
Asteromphalus  var.  conspicua  (Coscinudiscus)  535, 4>   530 
Atlanticus  Kain  and  Schultze  (Actinodiscus)  497 
atomoides  Grun.  (Navicula)  226,  227,  pi.  5,  f.  230 
Atorous  Noegeli  (Navicula)  226,  327,  pL  5,  f.  331 
attenuatum  W.  Sm.  (Pleurosigma)  350,  355,  pi.  7.  f.  371 

var.  scalprum  (Gaill. )  Grun.  35  c,  pL  7,  f.  s8$ 
Attheya  West  413,  419,  430  (No.  88) 
Awrswaldi  Rabh.  (Encyonema)  150 
Augur  Ehr.  (Gomphonema)  369.  371,  pi.  7,  f.  30X 

var.  Gauteiri  H.V.H.  371,  pi.  7,  f.  30s 
Aulacodiscus  Ehr.  481, 487.  488  (No.  149) 
Aulacocystis  Hassall.  1845  (^'o*  M) 
Aulaccsua  Thw.  (No.  109) 
Auliscus  (Ehr.)  Bailey  481.  48s  (Na  141 ) . 


Auricula  (Amphiprora)  961 

Auricula  Castr.  134,  xcs,  a6i,  966  (Na  s6) 

auriu  (Lyng.)  Breb.  (Biddulphia)  470.  471,  pL  90.  f.  631 

var.  minima  Grun.  473,  pL  ao.  f.  633. 

var.  miniscula  Gmn.  47a.  pL  so.  f.  633 
tturitum  A.  Braun.  [Gomphomewim)  373 
Australis  Ehr.  (Entopyla)  33941 
Australis  Grev.  (Ontphalopsis)  3351^ 
Australis  Witt.  (Podocystis)  365 
Australis  Grev.  (Stictodesmis)  336,  937.*  346 
Australis  P.  Petit  (Trachyspheiua)  331 

var.  Aucklandica  33x41 
avenacea  Brib.  {Navicula)  x8o 
Bacillaria  (Nitschia)  383.  39a,  393  (No.  8x) 
bacillaris  Greg.  (Amphora)  137,  138,  pL  94,  f .  689 
Bacilleae  (Navicula)  164.  ss^ 

bacilliformis  Grun.  (Navicula)  933.  934.  pL  97.  f.  774 
aacillum  Ehr.  (Navicula)  993.  934,  pi.  5,  f.  399 

forma  minor  934,  pL  5.  f.  993 
Bacteriastrum  Wall.  419.  439.  493  (No.  89) 
baculus  Greg.  (Synedra)  308,  316,  pL  30,  f.  835 
Bahusiensis  Grun.  (Navicula)  996,  938,  pL  97.  f.  778 
Bailcyana  Grun.  (Navicula)  9x0.  9X3.  pL  97.  t  765 
Baileyii  W.  Sm.  (Biddulphia)  470,  473,  pi.  30,  f.  636 
Bailejri  Lew  (Sunrella)  374 
Balfouriana  Grev.  (Diatomella)  353* 
Baltica  SchiUt,  {HensenUlla)  4x6 
Baltica  Hens.  {Hyxilla)  416 
Balticum  W.  Sm.  (Pleurosigma)  949,*  950.  956,  pi.  7,  f.  972 

var.  Brebissonii  956.  pL  7i  ^  ^73 

var.  Wansbeckii  956 
Balticum  var.  (3.  W.  Sm.  (PUurosigma)  956 
Bangia  Lyngbyc  (No.  7) 
Barbadensis  Grev.  (Actinodiscus)  497* 
Barbadensis  Temp.  (Bergonia)  4)96* 
Barbadensis  Grev.  (Clavularia)  433* 
Barbadensis  Grev.  j  Fenestrella)  485* 
Barbadensis  Grev.  ( Peponia)  431* 
Barbadensis  Grev.  (Pyxilla)  4304' 
Barbadensis  Grev.  (Stranguloneroa)  431* 
Barbadensis  Ralfs.  (Syndetocystis)  439* 
B.nrbadcnsis  Grev.  (Terebraria)  399* 
b.irbatula  Kutz.  (Synedra)  308.  3x3,  pi.  xo,  f.  496 
Barboi  Brun.  (Capsula)  ^69 
Barklayana  Greg.  {Navtcula)  ^Of^ 
Baxtena  H.V.H.  450.  460  (No.  196) 

_  , .  1.  xo.  f.  396 
cleya  (Grev.)  H.V.H.  159,  343.  944*  945  (No.  x8) 

BeUcrochea  H.V  H.  450,  464  (Na  X30) 

Bergonia  Tempore  481,  486  (No.  X47) 

Bergonii  H.  Per.  (Cerataulina)  469 

Beyrichiana  Ad.  Schm.  (Navicula)  X90,  199,  xm,  pL  95,  f.  79t 

Biasolettiana  Grun.  (Achnanthes)  978,  98x,  pL  8,  t  331 

Biblarium  Ehr.  358  (No.  69) 

bicapitata  Lugersteat  (Navicula)  x68,  179.  pL  9,  f.  90 

biceps  W.  Sm.  (Synedra)  304 

bicostatus  W.  Sm.  (Campylodiacus)  379,  pL  14.  £  599 

Biddulphia  Gray  439.  450,  466  (No.  139) 

Biddulphiese  4x1,  450,  480,  541  (Tribe  XXL) 

bidens  Ehr.  {W.  Sm.)  (Eumotia)  309 

bidentula  W.  Sm.  (Eunotia)  990,  303,  pL  30,  f.  898 

bifrons  (Ehr.?)  Grun.  (Hemiauius)  45p4' 

biformis  Brun  (Capsula)  469 

higibba  Ktz.  (Eumotia)  309 

bilobata  W.  Sm.  (Nitzschia)  389,  pi.  15,  f.  5x9 
var.  minor  Grun.  390,  pi.  X5«  i.  513 

Bilobatac  (Nitzschia)  383,  389 

Bincteriana  Kit.  {Melostra)  443 

binodis  (Ehr.)  W.  Sm.  (Navicula; 

binodis  Greg.  (Amphora)  139,  X36,  pL  94, 

binotata  Grun.  (Orthoneis)  984,  pL  99.  C  815 

biradiata  Crev.  (Rylandsia)  ^$4' 

birostratus  Grun.  (Anaulus)  454* 

biseriata  Breb.  (Surirella)  368,4'  369,  370,  pi.  19,  f.  575 
var.  amphioxys  370 

bitemarius  Ehr.  (Actmoptychus)  496 

blanda  Ad.  Schro.  (Navicula)  169,  175,  pi.  95,  f.  707 

BUakeleyi  W.  Sm.  (Asteriomelia)  39X 

Boeddi  (Kutz.)  Grxm.  (Brebissonia)  944^^ 

Boeekii  W.  Sm,  {Doryphcra)  944 

bomboides  Ad.  Schm.  (Navicula)  191,  X93,  934,  pL  3.  f .  X46 

Bombus  Ehr.  (Navicula)  xox.  194,  934,  pL  3.  f.  X49 

borealis  Ehr.  (Naviculal  x68, 170,  pL  9.  f.  77 

bortaUs  Kit.  {Amp^toraS  134 

Borreri  Grev.  (Mdosira)  440,  441,  pi.  x8,  t  6x0 


L>axicna  n.  v  .n.  450.  400  ^I'^o.  xaoj 
Bclgica  Grun.  (Cynwitosira)  397,  pi. 
Belgica  Grun.  (Raphoneis)  330,  pi.  x 
Borkcleya  (Grev.)  H.V.H.  159,  343. 


binodis  (Ehr.)  W.  Sm.  (Navicula[996,  999.  pL  c.  f.  93s 
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Boryana  Pant.  {Sa/atia)  3594> 

Brachymra  Ktz.,  1813  (^o-  ') 

hrackvsira  Brtb.  {Savieula)  917 

BrasUiensis  Gnin.  (Actinella)  306 

Braunii  Grun.  (Mastogloia)  153.  156,  pL  a,  f.  66 

van  pumila  Grun.  156 
Braunii  Grun.  (Navicula)  168,  173.  pi.  a,  f.  95 
Brebissonia  Gran.  153.  844  (No.  16) 
Brrbibsonii  Ktz  (NavicuU)  168,  171.  pi.  a,  f.  8a 

var.  subproducta  171,  pi.  a,  f.  83 

var.  diniinuta  171.  pL  a.  f.  84 
Brebissonii  W.  Sm.  (Nilrschia).  3^5^  396,  pi.  16,  f.  530 
BreHssonii  A  att  {PUurodtsmimm)  453* 
Brebissonii  (Kutt.»  H.V.H.  (TcrMinoe)  453^ 
brevipes  Ag.  (Achnanthcs)  877,*  378,  379,  pi.  8,  f.  334 
bm-tsvar.  vexans  CI.  {Caioneis)  309 
brevis  Grcv.  (Dictyopyxis)  510 
brevis  Greg.  (Navicula)  909.  pi.  4.  f.  180 

var.  eltiptica  aoo,  pi.  4,  f.  181 
brevistriau  Grun.  (Fragilaria)  333,  396,  pi.  11,  f.  455 
Bright wellia  Ralfs  509,  514  (No.  177) 
Brightwellieae  ^14 

Brightwellii  (West)  Gran.  (Ditylum)  4a4.'t>  pi.  17,  f.  6o5 
Bnghtweilii  West  ( Trit^eratum)  424 
Britannica  W.  Sm.  (Eucampia)  461,^  pL  34,  f.  893 
Brunia  Tempore  509,  517  (No.  181) 
Braniclla  H.V.H.  519  (No.  i8a) 
Brunii  H.V.H.  (Ba.xieria)46o* 
Brunii  H.V.H.  (Radiopalma)  508 
Bulnheimii  Gran.  (Navicula)  aa6,  aa8,  334,  pi.  5,  f.  333 

var.  Bclgica  Grun.  338 
Caduceus  Ehr.  (Sceptroneis)  331.*  333,  pi.  lo,  f.  399 
eaia/us  Bail.  {Auliscus)  483,  483 
csespitosuni  Ktz.  (Eiicyonema)  149  150,  pi.  x,  f.  46 

var.  Auerswrtldii  150,  pi.  x,  f.  47 

var.  lata  150,  pi.  x,  f.  48 
Calamphora  (.Amphora)  136.  136 

Calcar-avis  Schultze.  (Rhizosoleni.n)  414,  4x5,  pi.  33,  f.  884 
Calcothrix  Desveaux.  1835  (No.  7) 
caiida  Gtun.  {/Vi/srAia)  ^^^ 
Californica  Gran.  (Licmophora)  34x* 
Calodiscus  Rab.,  1853  (No.  8) 
Caioneis  Cleve.  334 (No.  7) 
Campechiana  Gran.  (Endyctia)  445 
Campylodiscus  Ehr.  364,  375  ( No.  70) 
Campy loneis  Gran.  383,  3*85  (No.  33) 
Campylosira  Gran.  333,  337  (No.  46) 
Campy lostylus  Shadb.  318  (No.  41) 
canoellata  Donk.  (Navicula)  176,  183,  X87,  188,  pL  3,  f.  isS 

var.  ammophila  Gran.  185,  pi.  35,  f.  7x3 

var.  Scaldensis  H.V.H.  i8^  pi.  3,  f.  xa9 
capitata  Ehr.  (Navicula)  X76,  187,  188  pL  35,  f.  7x9a,  b 
capitata  Elir.  (Syncdra)  308,  313,  pL  10,  f.  437 
capitatum  Ehr.  (Gom^konema)  370 
Capreolus  Ehr.  (Dicmdin)  4»6.*   437 
Caproni  Brrb.  (Surirella)  371 
Capsula  Bran.  46^  (No.  i33| 
capucina  Dt^mazi^res  (Fragilaria)333.  335,  pi.  xx,  f.  446 

var.  mesolepta  335,  pi.  11,  f.  A47 

var.  acuta  Gran.  335,  pi.  11,  f.  448 

var.  acuminata  Gran.  335,  pL  11,  f.  4^ 
cardinalis  Ehr.  (Navicula)  16^,  165,  pi.  3,  f.  7a 
carinata  Grun.  (Odontotropis)  478 
cannata  (Donk.)  Ralfs.  (Donkinia)  348.  pi.  35,  f.  91a 
Castracania  De  Toni  359  (No.  69^) 
Cebuense  Gran.  (Clado^mma)  50a 
centralis  Ehr.  (Coscnodiscus)  ^37 
Centroporus  Print.  439,  449  (No.  115) 
Cerammm  Roth. .  1788  ( Xo.  30) 
Cerataulinu  H.  Ptr.  469 (No.  133) 
CeraUulus  Ehr.  466,  469  (No.  \xi) 
Ceratoneis  Ehr.  393.  305,  434  (No.  38) 
Cesatii  Grun.  {Cymhe/la  f)  190 
Cemtii  Rab.  (Navicula)  177,  190,  pi.  3,  f.  143 
Cestodiscus  Grev  481,  491  (No.  154) 
Chsetocereos  411.  413  (Tribe  XIX.; 
Cbaetoceros  Ehr.  413,  419, 430,  433,  437,  438  (No.  89) 
Cheloniodiscus  Pant.  541  (No.  191) 
Cbersonensis  Gran.  (Navicula)  191,  106,  pi.  a6,  f.  738 
ancu  (Ehr.)  Ktz.  (Navicula)  X75,  178,  pi.  3,  f.  105 

fornm  minuta  178 

var.  Heufleri  Gran.  178,  pi.  3,  f  xo6 

var.  leptoo^phala  Breb.  179,  pi.  3,  f.  107 
dnnamomeum  Grcv.  (Triceratium)  491 
Circinus  Bail  (Zygoccros)  466,  467* 
drcnlare  .\g.  (Meridion)  347, 'f  pi.  11,  f.  474 


var.  constrictum  348.  pi.  xi.  f.  475 

var.  Zinkenii  mB,  pi.  11.  f.  476 
circularis  Bran.  (Cotyledon)  519 
drcumsuta  (Bail.)  Grun.  (Niixschia)  388,  pi.  15,  f.  507 
circuwtsula  {Bail.)  (Surirella)  388 
circumsutx  (Nitzschia)  383.  388 
circumvallata  Cleve  (Cymatoncis)  338* 
Cistula  Cleve  153,  241  (No.  13) 
Cistula  Hempr.  (Cymbella)  141.  147,  pi.  i,  f.  40 

var.  curia  147 

var.  maculata  147,  pi.  x,  f.  41 
Cistula  Rhr,  {Coccenema)  147 
Cladogramma  Ehr.  500,  502  (No.  163) 
Cladomphalus  Bail.  (No.  167) 
claiu:ta  Gre^.  {iVavicula)  204 
clavata  Didkie  {Epitktmia)  298 
Cleveia  Pant.,  1894  (No.  7) 
Clavicula  Pant.  328  ( No.  47) 
claviculus  Greg.  (Navicula)  169.  174,  pi.  35,  f.  709 
Clavularia  Grev.  429.  433  (.Mo.  102) 
Clepsydra  Donk.  (Navicula)  20V  237.  pi.  37,  f.  759 
Clevci  Gran.  (Gomphonitzschia)  408 
Climacidium  Ehr.  304 (No.  36I 
Climacodium  Gran.  450.  462  (No.  138) 
Climaconeis  Gran.  346  (No.  62) 
Climacosira  Grun.  352,  361  (No.  72) 
Climacosph^nia  Ehr.  341,  345  (No.  6a) 
clivosa  Gran.  ( I^mtocsekiaJ  438 
Closeii  OMeam  (Mastogloia)  153,  X55,  pi.  35,  f.  701 
ClosUrium  W.  Sm.  (Nitzschia)  40$ 
Clypeolus  (Bran.)  H.V.H.  (Acanthodiscus)  519 
Clypeolus  Bran.  (Cotyledon)  5i9» 

Clypeus   Ehr.  (Campylodiscus)  375.*  377.  pi.  14,  f.  598 
coarctata  Breb.  (Achnanthcs)  278,  280,  pi.  8,  f.  327 
CocconeidesB  124,  283 

cocconeiformis  Greg.  (Navicula)  226,  328,  pi.  37,  f.  779 
Cocconema  Ehr.  140  (No.  3) 
Cocconeis  (Ehr  )  (jran.  386,  387  (No.  31) 
coffeseformis  Ktx.  (Amphora)  133,  134,  pi.  34,  f.  6S1 
Cohnii  Hilse  {Stauroneis)  206 
Colletonema  Brclx  (H.V.H.)  238  (No.  10) 
commune  Rab.  (Gomphonema)  273 

communis  (Heib.  ?)  Gran.  (Licmophora)  343.  345,  pi.  31,  f.  858 
communis  Rab.  (Nitzschia)  400.  402,  pi.  17,  f.  560 

var.  ;ibbrcviaia  Gran.  402.  pi.  17,  f.  561 

var.  obtusa  Gran,  pi.  17,  f,  562 
commutata  Gran.  (Amphora)  132,  pi.  x,  f.  13 
commutata  Grun.  (Nitzschia)  388,  389,  pi.  15,  f.  51  x 
commutatus  Grev.  ( Euftodiscus)  487 
compactuw  Grev.  (Pleurosigma)  260 

compactum  (Grev.)  Grun.  (Rhoicosigma)  360,  pi.  38,  f.  80a 
complanata  Grun.  {Amphora)  235 
compbnaia  Grun.  (.Navicula)  234,  335,  pi.  37,  f.  785 
complcxa  Greg,  (.\mphiprora)  367 
complexa  (Grejj.)  CI.  (.Vuricula)  367,  pi.  39,  f.  807 
compressicauda  Ad.  Schm.  (Navicula)  177,  190,  pi.  35,  f.  795 
comta  (Ehr.)  Ku.  (Cyclotella)  446,  pi.  33,  f.  653 

va*.  radiosa  Grun.  447,  pi.  22,  f.  654 
comta  Ehr.  {Discoptcta)  446 
concinnus  W.  Sm.  (Coscinodiscus)  487,  530,  531 
Conferva  Eng.  Bol.  (various  genera) 
consimile  Gran.  (Triceratium)  466,  467* 
consiiiiilis  Ad.  Schm.  (Navicula)  223,  333,  pi.  37,  f.  773 
const ricta  W.  Sm.  {Amphiprora)-^-^^ 
constrict  a    W.  Sm.  {Epit hernia)  397 
constiicta  Gn'n.  (.Navicula)  191,  194,  pi.  36.  f.  731 
constncta  (Grej?.)  Gran.  (Nitz.schia)  386,  pL  15, 1.  501 

forma  parva  386.  pi.  15,  f.  502 
constricta  W.  Sm.  {Surirelia)  370 
constrictum  Ehr.  (Goniphoncm.i)  369,  37b,  pi.  7,  f.  396 

var.  cipitatuni  370,  pi.  7,  f.  297 

forma  curia  270,  pi.  7,  f.  298 
conslrarns  (Ehr.)  Gran.  (Fragilaria)  323,  335,  pi.  xi,  f.  450 

var.  Venter  325,  pi.  11,  f.  451 

var.  binodis  Gran.  336,  pi.  11,  f.  453 
contabulnius  Ad.  Schm.  (Gyroplychu.s)  495.  501 
contenta  Gran.  (Navicula)  326,  230,  334.  pL  5,  f.  239 

var.  biceps  230,  pi.  5,  f.  240 
contigtia  .\d.  Schm.  (Navicula  107 
convexa  Grun.  (Scoliopleura)  346 
Coreihron  Castr.  412,  423  (No.  89) 
Corinna  Heib.  450,  455  (No*  121) 
cornuta  Ch.ise  (.Amphiprora)  540 
cornuta  (Cleve)  H.V.H.  (Eucampui)  461 
cornuta  Cleve  tMolleria)  461* 
corona  (Ehr.)  Oun.  (Stephanopyxis)  434.*  435 
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tmvmx, 


Ehr.  (Syst«phank)  435 
eoroiMlkBnia  (CoCyledoa)  519 
coRNMlis  L  W.  Bail  (Polyrajxiis)  496 
rwiiM'nw  £Mr.  (C^MVAAaMMa)  aji 
Corook  Ehr..  1841  (Ma  78) 
cnynibomn  Ag.  (Navicular  231,  pL  t7,  t  760  Iat 


twymttium  At.  {Sckivmtma)  9X\ 
OMdnodiaccfle  41E.  509  (Tribe  XX 


V.) 


Coadnodbcos  Ehr.  i^,  445.  401,  m  ^S  (^o*  'M 

CoacinodJacut  Ehr.  (Craspedodiaciu)  515 

Coxiooph«oa  Ehr..  1854  (No.  Z09) 

Coamiodltcut  Grev.  509  521  (Na  184) 

€9atmta  Grtg.  {Cocccneis\  aB6 

tmttUt^  Grev.\MeUmra)  437 

ooatata  (Greg. )  Q.  ( Pleuronnz)  986.  pU  99.  £  816 

coatAtnin  (Grev.)  CL  (Skeletonema)  437,  pL  33,  t  889,  890 

tmtaius  W.  Sm.  {Camprlodiscus)  379 

cxiatiilata  Gran.  (Navicala)  176. 18a,  183,  pU  3,  f .  196 

Coiyledoa  Bran.  ^19  (No.  x8a) 

Crnkr9  Domk.  Lyavuttia)  198 

Crabro  Ehr.  (Navicula)  190,  19a,  pL  3,  f.  144 

irar.  Pandura.  19a 

var.  roolticosuu  19a 
Crmhv  Ad.  Sckm.  (A'avt^Zs)  xoa 
Craspedodiscos  Ehr.  509.  515  (No.  179) 
Craapedoporus  Grev.  481,  489  (No.  150) 
I  Greff.  (Amphom)  iii,  pi  34,  f .  &;$ 
IS  rw.  Sm.)  Ralfs.  (Actinoqrdas)  59^  pL  14.  t  897 
IS  H.V.H.  (Actinocycltts)  5aa,  5^  pL  93, 1  661 
IS  Pant  (Centroporas)  449* 
crassms  W,  Sm.  (£uMiscus\  524 
CrmsHmtrvia  Brtk.  (Navuuia)^^ 
Craasinerves  (Navicula)  16^.  314 
Cratkula  Gran.  234  (No.  7) 
crcnnlau  Ku.  ( Mdosira)  440.  443,  pL  19,  t  6z8 

forma  tennis  443t  pl-  '9?  ^'  6x9 

forma  Binderiana  443.  pL  19.  f.  6ao 
CretweDia  Grev.  434  (No.  103) 
erikrmms  W.  Sm.  \CamfyloJisais\zn 
cristaU  Gran.  (Odontotropis)  478^ 
Crocooensiv  (A.  M.  Edwards  (Kittoo)  (Fragilaria)  393,  394.  pL 

irar.  prolongau  Gran.  3ac  pL  xx,  t  445 
cmcuula  W.  Sm.  (Pimmw^ta)  007 
cniciaila  (W.  Sm.)  (Navicula)  x6i,  906,  907 and  908,  pL  4,  t  179 

nu".  protracu  Gran.  907.  pL  4.  f.  173 
cradfiera  Gran.  (Navicula)  176, 183.  187,  pi.  95,  f,  710 
crodformift  Donk.  (Navicula)  164, 166.  pL  9,  f.  75- 
crudceram  W.  Sm.  (Navicubi)  931,  939.  pL  5.  f.  949 
ermctgermm  W.  Sm.  (SckUomtmaJ  931,  939 
Cmtmma  Brek.  (Surinila)  373 
Crax  Ehr.  (Mnstogonia)  509« 
oypcocephah  Ktz.  (Navicula)  175,  x8o,  pL  3.  f.  xaa 

var.  intermedia.  180 

Tar.  ezilis,  180,  i8x.  pL  3,  f.  194 

Tar.  veneta.  i8x,  pL  3,  f.  193 
Cry^ifopkaia  W.  Sm.  (Navuuia)  x8x 
Crypto-Raphidieae  193,  4«> 
cnrstalia  Somroetf,  18*7  (No.  27) 
crystallina  (Lyng.)  Ktx.  (Synedra)  308,  315,  pL  10.  f.  435 
ctenopbora  Breb  (Na  40) 
cmmiformis  Wali.  (iiemidiscus)  S3f^ 
tunaria  Do-*k.  iBaeiiiaria)  394 

cursoria  jDonk.)  Gran.  (Niizschia)  393,  394.  pL  33,  t  879 
corvaU  (Ku)  Gran.  (Rhoicosphenia)  975,*  pL  7.  f.  319 

var.  marinum  976,  pL  7.  C  3*> 
curvau  Castr.  (Thalassiothrix)  3^  pL  30,  f.  840 
cnrvatum  Pant.  (Epitbelion),  51  !• 
cospidau  Ku.  (Cymbella).  X4X.  143.  pi.  z.  f-  93 

▼ar.  naviculiformis  Auemr.  143,  pL  i.  f.  94 
pidata  Ku.  (Navicula),  314.  pi.  4.  f.  X90 

var.  balophila  Gran.  914.  pL  4.  f.  X9X 
Cydophora  Castr^  937.«  (Na  7) 
Cydotdla  Ktz.  445  (No.  xii) 
Cylindrotheca  Rab.  409  (Na  83) 
Cylindrothecea:  409 
CTroatogooia  Gran.  406 
CVmatooris  Cleve.  338  (Na  9) 
Cymatopleura  W.  Sm.  364.  366  (Na  77) 
Cymalocira  Gran.  399,  337  (Na  45) 
Cjrmbampboni  (Amphora)  X96,  X30 
CymbeHa  Ag.  194,  X40  (Na  9) 
CymbeUee  194 
cymbeUiformis  (A.  Scfa.)  Qnm,  (Campylodra)  397.«  pt  94, 

cymbifcr*  ^leg .  (Amphorm)  139, 133,  pL  94, 1 678 


tj^mWmnmt  Bkr,  (C^eetmewm)  147 

cymbtformis  Ehr.  (Cymbella)  141, 147,  pL  i,  £.  38 

var.  parva  Z47,pL  x,  t  39 
qrmbofoora  BRb.  1838  (Na  9) 
cymboaira  Kts.  1844  (Na  30) 
CjfriMMS  W.  Sm.  (NrnPumJa)  x8s 
qrstopleara  Breb.  X858  (Na  35) 
uactylioaolen  Castr.  Ber.  em.  4x9, 416, 419  (No.  8.0 
Dmctwhu  EMr.  {NttpUula)  16$ 
DaUasimmm  W.  Sm.  {Cyclotula)  446 
Dalmatica  •  Kfa.)(3ran.  (licroophora^  349.  343.  pL  ix,  f.  4S9« 

var.  teneUa  343.  P*-  it.  '•  4S9* 
DmimatUa  Kit.  {JfJU^da^ra)  343 
Damicm  Ktu.  {Stmdra)  31  x 
Danica  Flag.  rCoocoom)  989,  pL  99,  t  890 
Dmiuei  Tkm,  ]pickuia\  933 
Danad  Thw.  (Mastogloia)  X53, 155, 933.  pL  9,  H  64 

var.  dlipdca  155 
Davyana  Gitev.  (Entogooia)  476 

debdis  ((3ran. )  HVM.  ( Ananlus)  454,pLi9.C696»pL34.C89i 
deHUs  Oruu.  (Emmohiermmmtt)  454 
debilis  (Arn.)  (}ran.  (Nitzschia)  384, 385,  pL  X5.  f.  497 
Debya  Ratt  1886  (Na  xs3) 
Debya  (Puit.)  49s  (Na  xsy) 
Dtkvi-Ltmd-Ptrt.  {Psemdifsymtdrm)  390 
den/ums  Grun.  iAmpkon^)  967^ 
deapieos  (3ran.  (O>adiiodtscns)  $39.  pL  34.  t  905 
dedpieos  ((kun. )  (Aoricola)  967^ 
West  (Attbeya)  490* 
W.  Sm.  (Pleurodgraa)  950.  954,  pU  6,  f.  989 
Brebu  (Campylodisctts)  m^  pL  14,  f.  596 

forma  minima?  376,  pL  14,  i.  597 
d^ormis  W.  Sm.  {Svm^nt)  310 
doicatisstma  Lew.  (SurireUa)  374 
deluaHssitma  W.  Sm.  (Sjrtudrm)  3x9 
dHicat^ila  Ktx.  (Cymbella)  X4X,  X43,  pU  x,  t  99 
dtUcatula  Kit.  (HjmJ»dra)  j^ 

ddicatula  Kts.  (Achnanlhesj  978.  981, 991,  pL  8,  t  330 
delicatuk  (Landerm)  418 
delicatuU  (Ku.V  Cleve.  (Mkrooeis)  991 
delkatula  (Ktx.)  (Snm.  (StriateUa)  369, 363,  pL  X9,  t  4839 

var.  rectanmlata  369^ 
deHcahUnm  W  Sm.  (Pkmmagwut)  951 
Ddognd  H.V.H.  (Navicula)  939 
Ddognd  (Srun.  (Nitzschia)  400,  403,  pi.  17^  t  567 
deauia  Ehr.  (Perithyra)  499^ 
Dendrdla  Bory,  1899  (Na  97) 
DenticeUa  Khr.  466  (Na  X39) 
Denticula  Ktz.  348.  351,  (Na  65) 
Denticula  (3ran.  (Nitzsdua)  390,  pL  15.  t  5x4 

var.  Ddogpd  Qnm.  39a  pi.  15*  <•  S^S 
denticulatam  Urev.  (Trioerathmi)  469 
Desmidium  Ag.  1898  (Na  64) 
Desmogooiuro  Ehr.  304  (No.  36) 
Detoouk  Schtttt.  4x8  (No  87 
Diadema  Ehr.  (Syndendrium)  497 
diapkoHA  W.  Sm.  (C*«»«Km)  991 
Diadesmit  Ktx.  999,  934,  (Na  7) 
Diatoma  De  Candolle  348  (Na  64) 
Diatoroeee  388.  348. 
Diatomella  (jrev.  359.  353  (Na  66) 
dickttommm  W.  Sm.  {G0mjfJkmuma)  973 
Dickieia  Berk,  m 

Dickid  (Thw  )  Ktz.  (Mefcxira)  440,  444.  pi.  19,  t  693 
Dukiei  Tkm.  iOrtkcsira)  444 
dicephala  W.  Sm.  (Navicula)  X76,  x88,  pL  3.  t  X38 
Dichomeris  Ehr.  X879  (No.  x8o) 
dichoioma  Brun  (Radiopalma)  507,^  508 
Didadia  Ehr.  419, 496  (No.  99) 
Didadia  (Ehr.)  Castr.  (Chsetoceros)  497  (Na  99) 
Didadiopsis  De  Tooi  189a  (Na  oa) 
Dictyolampm  Ehr.  X847  (No.  x661 
Dictyooeis  Cleve  XS9, 157  (No.  5.) 
EKctyopyzis  Ehr.  510  (Na  173) 

didyma  Ehr.  (Navicula)  191, 193,  194.  834.  pi.  3,  t  X47 
Didymae  (Navicubi)  163, 190,  934 
digito-radiata  Greg.  (Navicula)  176, 184. 185.  pL  3^fl  130 

var.  Cyprinus  185,  pL  3,  f .  X3X 

vttr.  strufiafa  Gum,  185 
dilatmta  Wwi.  Sm.  (Sfamrmuis)  x6x 
Dillwynii  (Agardh.)  H.  V.  H.  (Berkdeva)  945,  pL  5.  t  9S5 
Dimerrgramma  Ralls.  334.  335,  337  (Na  h) 
diodoQ  Ehr.  (Ennotia)  909,  303,  pL  30.  f.  899,  830 
Diompbala  Ehr.  X849  (Na  ») 
Diplamphora  (Amphora)  196.  131 
Diplooea  Ehr.  934  (Na  7) 
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directa  W.  Sm.  (Navioila)  1761 189,  pL  95,  fl  798 

var.  sttbtilis.  180,  pL  25,  f.  723 
dirteta  W.  Sm.  (Ptmmulana)  189 
dirapta  (Greg.)  (Cocconeis)  090.  pi.  8,  f.  343 
Disconeis  Q.  a86,  a88  (No.  ^l) 
Discoplea  Ehr.  1840  (No.  ixx) 
Discosira  Rab.  1853  (No.  Z09) 
Di8q>bonia  Ebr.  1853  ^^^  ^) 
dissipata  (Ktz.)  Grun.  (Nitzschia)  394,  pi.  16,  f.  595 

-w.  media  395.  pi.  16,  f.  536 


var.  acuta  393, 
Diasipatae  (Nitc 


pi.  16,  f.  597 


hia)  383,  394 
diatans  (Greg.j  Grun.  (Cocooneis)  987,  pL  99.  f.  817 


disUms  Greg.  iDentuula)  3^5 

distans  (Greg.;  Grun.  (Glyphodnmis)  331, 

diatans  Ktz  (Metosira)  440,  449,  pi,  19, 1.  1 


.  pL  30,  f.  848 


van  nivalis  W.  Sni.  443«  pl*  i9«  f-  6x7 
distans  (W.  Sra.)  H.V.H.  iNaxncuLi),  176.  185.  pL  3,  f.  133 
distans  Greg.  (Nitzschia)  393,  394,  pi.  33,  f.  878 
distans  W.  Sm.  (Pinnularia)  185 
distorturo  W.  Sm.  (Pleurosigma)  950,  958,  pL  98,  f.  799 
Dityluro  Elite v  419,  424,  42c  (No.  90) 
divergens  W.  Sm.  (Navicula)  168,  170,  pi.  95,  f.  706 
di visum  Ehr.  (Stylobiblium)  359"^ 
Donkinia  Ralfs  159,  948,  949  (Na  91X 
Domkinii  Ad.  Sckm.  (Xavicula)  194 
Doryphora  W.  Sm.  1859  (No.  7) 
Drundge-.i  Donk.  499,  448  (No.  Z13) 
duplex  Donk.  ■  Amfkiprora)  969 
dubia  CUve  {AmPhora)  198 

dubia  (Gr»p.)  Ad.  Schm.  (Amphora  196, 198.  pi.  94,  f.  679 
dubia  W.  Sm.  (Nitzschia)  388.  389,  pL  15.  f.  508 
dubia  Gre^.  {Stauroneis)  i6x 
Dubise  Nitzschia)  383,  388 
Echeneis  Ehr.  (Campylodiscua)  377,  pi.  14,  <.  600 
Eckeneis  Ehr.  (Cotvnia)  377 
Echinaria  Ktz.  X844  (No.  40) 
Echinella  Lyng.  18 19  (varioua  genera) 
Ehrenbergii  Ralfs  (Actinocyclus)  599,  ^^  596,  pi.  93,  f.  659 
Ehrenbergii  Bail,  and  Herv.  (Aradinoidiscus''  507^ 
JBhrenbcrgii    Ktz  fCymbetla)  I40,'l'   Z4X,  X49,  pi.  i,  f.  99 
Ehrenbergii  Kit.  {Diafom't)  350 
Ehrenbergii  (Ku.)  Grun.  (Licmophora)  349,  344,  pL  3X.  f.  853 

var.  ovata  344,  pi.  31,  f.  8^ 
elaborata  Grove  and  Sturt  (Kittonia)  479^ 
eiefons  IV.  Sm.  (Am/hi/rora)  965 
elegans  Heib.  (Corinna)  456,  457^ 
elegans  Ehr.  (Craspedodiscus)  5X« 
el^ns  Ktz.  (Denlicula)  «x,»  pi.  31,  C  860 

var.  thermalis  351,  pL  31,  t  86x 
el^ana  Grun.  (Goropbonenia)  968 
elegans  Witt.  (Lepidodiscus)  4991^ 
d^ans  W.  Sm,  (Navicula)  900,  azo.  pi.  97,  f.  761 
degans  (W.  Sm.)  Grun.  (Plagiotropis)  964,  967,*  pi.  6,  f.  994 
elegans  Grev.  ( Ponnliscus)  5x6* 
el^ans  Ehr.  (Surirella)  369.  370.  pL  i9,  f.  576 
elliptica  (Bieb.)  W.  Sm.  (Cyroalopleura)  567,  pL  la,  f.  480^ 

var.  constricta  Grun.  367,  pi.  X9,  t  ^Sib 

var.  Hibemica  367,  pi.  31,  f.  863 
elli^iita  Ag  (Frusfutia)  X55 
dliptica  Ku.  (Navicula)  X97,  aox,  pL  4.  f.  56  (I.) 

var.  ovalis  Hilse  aox,  pL  4,  f.  xs6  (11.) 

var.  oblongella  Naeg.  aox,  pi.  4,  f.  157 

var.  minima  aox,  pi.  4,  f.  X58 
ellipticfle  (Navicula)  163.  X97 
eUipticu5  Grcv.  (Liradiscus)  cxx^ 
elongatum  W.  Sm.  (Pleurosigma)  950,  9^3^  pL  6,  f.  96a 
elongatum  Ag.  (Diatoma)  348;  349i  pl.  xi^.  4^ 

var.  tenue  349.  pl.  xx.  f.  M 

var.  hybrida  350.  pL  ix,  n  469 

var.  Ehrenbeigii  ^50 
eroarginatum  Ehr.  (Biblaritm))^s8 
emarginatus  W.  Sm.  (Tetiacyclus)  358 
Eroeraonia  Boil.  X840  (No.  139) 
Encyonema  Ktz.  xa^  X48,  238  (Na  3) 
Endosigma  Breb.  (No.  99) 
Endostauron  Grun.  X58  (Na  6) 
Endyctia  Ehr.  499  4^5  (No.  xio) 
enervis  Ehr.  (Isthmia)  4«;i*  A59*  pl  19,  f.  695 
Entogonia  Grev  450.  460, 476  (Na  X33) 
EnMoiee  Cleve  {Sauicula)  9x5 

Entomon  (Ehr.)  Ad.  Schm.  (Navicula)  X9Z,  195,  pl.  96.  f.  73a. 
Entomoneis  Ehr.  (No.  94) 
Enlopyla  Ehr  338.  339i  340,  (Na  59) 
Eotopyleae  A38 
Epitbellon  Pant  5xx  (Na  174) 


Epitbemia  Breb.  993, 994.  997  (Na  35) 

Epitheroiefle  993 

Epitbemoidese  (Nitzschia)  383 

Epsilon  var.  ienuicomis  Cmin.  (Rutilari.^)  433* 

Ergadensia  Greg.  (Amphora)  13a,  i^.  pl.  94,  f,  683 

Ergadensis  Gre;^.  (Pinnmlaria)  X75 

erinacea  (Peronia)  333*  pl.  xo,  t  389 

Ethmodiacua  C^astr.  535  (No.  187) 

Eu.Anaulus  H.V.H.  454  (Na  119) 

Eubiddulphiese  466 

Eucampia  Ehr.  450,  461,  469,  464  (No.  X97) 

EucampiesB  461 

Euceratonds  Grun.  X865  (No.  33) 

Eucocconeis  Cleve  986,  990  (Na  34) 

Euoosdnodisceae  59^ 

Eudoxia  A.  Schm.  (Navicula)  X91,  X96,  pl.  96.  f.  739 

Euffenia  Ad.  Schm.  (Navicula)  191,  196,  pl.  96,  f.  740 

Eulenstdnii  Grun.  ( Pacudo-stictodisciiS/  466,  468*^ 

Eumeridion  Ktz.  X844  (No.  36) 

Eunotia  FJir.  993,  998.  304.  305  (No.  36) 

Eunotia  Cleve  (Amphora)  X39,  136.  pl.  94,  f.  684 

Eunotogramma  H.V.H.  450,  454  (No.  1x9) 

Eunotogramma  Weisse  454  (No.  XX9) 

Euodia  Bailey  450,  <io  538  (No,  X89) 

Eupleuria  Amott  (No.  60) 

Euphyllodium  Shad.  365  (No.  75) 

Eupodiscese  4xx,  480,  481  (Tribe  XXII.) 

EUipodiscus  Ehr.  481,  M^  538  (No.  148) 

Eusynedra  308.  309  (No.  40) 

Eutetracyc'us  Ralfs.  358  (No.  69) 

excentrica  (Donk.)  Grun.  (Anortbonda)  984,  9B5 

excentrica  Donk.  CoctonHs^  985 

ezcentricus  Ehr.  (Coscinodiacus)  531,  pl.  93,  f.  666 

Exceutron  Ralfs.  (No.  166) 

Exculptum  Heib.  (Solium)  456^ 

exigua  Breb.  (Eunotia)  998.  300,  pL  9,  f.  369 

exigua  Lewis  (Mostogloia)  153.  155.  pL  9,  f.  6^ 

exiguum  Ktz.  (Gomphonema)  960,  975,  pl.  7.  t.  3x7 

var.  minutissima  975,  pL  7,  X.  3x8 
Exilaria  Breb.  (No.  36) 
exilis  Ku.  (Achnanthes)  978,  98x«  pL  8,  f.  3^3 
exilis  Grun.  (Navicula)  ai6,  9x7,  pl.  4.  f.  x^ 
exilissima  Grun.  (Navicula)^996,  999.  pL  5,  f.  934 
eximium  (Thw.)  H.V.H.  (Pleurosigma)  950, 959,  pl.  7,  f.  983 
eximium  ( ThwA  ColUtonema  959 
eximius  Greg.  (Campylodiscus)  379.  pl.  39,  f.  879 
excisa  Ad.  Schm.  (Naiiatia)  X99 
Faba  (Ehr.)  Grun.  (Eimotia)  998,  30X,  pl.  9.  f.  374 
Falaisensir.  (jrun.  (Navicula)  996,  998,  pl.  5,  f.  939 
Falcatella  Rabh.  934  (No.  7) 


faUatugt  Donkin  (/■'Uurosijpma)  960 
ftilcatum  (Donk.)  Grun.  (Rhoioodg 


igma)  960,  pl.  98,  f.  80X 

famelica  Ktz.  (Synedra^  308,  3x3.  pL  10,  f .  498 
fasciata  {Lat^.)  67.  {Caloneis)  990 

faaciculata  Oun.  (Nitzachia)  396,  397,  pL  x6,  f.  536 
fasciculata  Ktt.  (Synedra)  314 

Faadculati  (Coadnodiacua)  ^ 
fasciculatus  A.S.  (Coecinodtscus)  533 

Fasciola  W.  Sm.  (Pleurosigma)  950,  958,  pl.  7,  f.  981 
var.  arcuatum  959 
var.  prolongatum  959 

fastuosa  Ehr.  (Surirdia)  369,  379,  378,  pL  13.  f.  583 
var.  lau  379.  pl.  X3, 1  584. 

Favus  (Ehr.)  H  V.H.  (Biddulphia)  468.>t'  470,  475.  pl.  at,  f.  643 

Favus  Ehr  (Tricsratium)466,  468,*  475 

fenestrate  (Lyng.)  Ktz.  (Tabdlatia)  3S6,4>  pL  11,  f.  477 

Fenestrella  Grev.  481,  485,  (No.  140) 

Eibu/a  fireb.  {Gombhomma)  333 

filiformis  W.  Sm.  (HomoeocUdia)  406 

filifonnis  (W.  Sm.)  H.V.H.  (Nitzsdiia)  406,  pl.  33,  f.  889 
Jirma  W,  Sm.  {.Vaviruia)  990 

flabellau  (Carm  )  Ag.  (Licmophora)  341.  pL  31,  f.  859 

flabdlatus  (Breb.)  Gre/  (Asterumphalua)  504 

flaccida  ((3astr.)  H.  Per.  Guinardia4X7 

flexdlum  Breb.  (Achnanthkjinm)  976,^  977,  pL  8,  C  399 

flexuosa  Ktz.  (Eimotia)  999.  304,  pl  9.  f>387 
var.  bicapitau  Cvrun.  304,  pi  9.  t.  388 

iexMosa  Ehr.  {Surirelia)yj4 

fiocculosa  (Roth.)  Ktz.  (Tabdlaria)  356,  357.  pL  xi,  f.  478 

floreatus  Gr.  and  St.  (Anthodiscua)  498* 

Flotowii  Grun.  (Navicula)  996,  930,  934,  pL  5.  f.  938 

forcipata  Grev.  (Navicula)  aoa,  903,  pL  4,  t  163 

formosa  QL  (Amphora)  X36 

formoaa  (jreg.  (Navicula)  9x7,  9x8,  pl.  5t  t  199 
formosa  CI.  {Caioneis)  9x8 
var.  Holmeinsis  Cl.  9x8 
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Formotae  (Nariciila)  164,  317, 934 
fonnotom  W.  Sm.  ( Plearosigroa)  350,  254,  pL  6,  f.  968 
CdUis  Ehr.jINavicula)  216.  217,  pi.  37.  f.  771 
fontinnHf  Gnin.  (Navictila)  219.  aao.  pL  5,  f.  an 
fortis  Greg*  (Navicula)  176.184,  pi.  35,  f.  7x5 
foriis  Gru.  (Pimnm/aria)  184 
formoM  Hassan  (Asterionella)  331,  pL  11,  t  439 

var.  ^cUUma  (Haousch)  Gran.  330^^  331,  pL  11,  f.  440 

var.  loflata  331,  pL  11,  f.  441 

▼ar.  Bleakdejri  331,  pi.  30,  f.  838 

var.  Ralfsii  ^i 
Fragilaria  Lynf/Hye  333,  333  (Na  44) 
Fkagilarieae  393,  333 
Fra^lariineae  393 
fragilis  Grev.  (Bolccleya)  345* 

fraudolenta  Ad.  Schnv  ^Navicula)  310,  3ia,  pi.  37,  f.  766 
Fhm^n/eidn  Grun,  (Chmaeomeis)  .-^ 
Fratienfeldianuiii  Grun.  (Cliniacodiuro)  463^ 
Frauenfeldii  Grun.  (Thalassiothrix)  333,  pi.  30,  f.  839 
frigida  Ktt,  (Deniicula)  353 
Prustulia  \,Ag.)  CUve  33Q 
Frustulum  (Ku.)  Grun.  (Nitzschia)  400,  403,  pL  17,  f.  564 

var.  minutula  403,  pi.  17.  f.  565 

▼ar.  perpusilla  Rab.  403,  pL  17,  f  566 

var.  tenella  403 
fulgens   (Ku.)    w.  Sm.   (Synedra)  305,  316,*  311,    pL    10, 

r-436 
fuhfa  Gre/(.  {Dem/Uula)  336 
fialvuni  (Greg.)  Ralfs.   (Dimeregramma)  335,*  336,  pL  30,  f. 

849 
fusca  Greg.  (Navicula)  197, 198,  pi.  4,  f.  1S3 

var.  norvegica  CI.  199,  pi.  a6,  f.  741 

var.  subremngularis  199,  pi.  36,  f.  743 

var.  Gregorii  CI.  199,  pi.  siS,  f.  743 

var.  delicatula  Ad.  Schm.  199.  pL  36,  f.  744 

var.  tenuipunctata  CI.  199,  pi.  4.  f.  153 

var.  hyperborea  199,  p).  ^,  f.  745 

forma  exdsa  199.  ^.  36,  f.  746 
fusca  Ad  Schm,  (tVaviculn)  199 
Fusiformes  (Navicula)  161.  315 
fusiformis  Gnin.  (Navicula)  215,  pi.  37,  f.  768 

var.  ostrearia  (Gaill)  H.V.H  315,  pL  37,  f.  769. 
fusoides  Grun.  (Navicula)  316 
Gallica  W.  Sm.  {Diadcsmis)  339 
Gallica  (W.   Sm.)  H.  Van  Heurck  (Navicula)  336,  339.  334. 

pi.  5,  f.  237 
Gallionclla  439  (No.  100) 
Gallionii  Khr.  (Synedra)  ^}8,  ^13,  ^A.  xo,  f.434 
Garckeana  Grun.  (Rhorconeis)  338* 
gastroides  Ktz.  (Cynib^Ila)  141,  146,  pi.  x,  f.  35 

var.  minor  146,  pi.  1,  f.  ^ 
Gastnim  (Ehr.)  Donlc.  (Navicula)  176,  x86,  187,  pi.  3,  f.  134 

var.  Placentula  187,  pi.  3,  f.  135 
geminata  E>onk.  (Drundgea)  448 
geminatum    (Lyngb),  Ag.   (Gomphonema)  368,1'  269,  pi.  99, 

f.  810 
Gemma  Ehr.  (Surirella)  369,  373,  374,  pi.  X3.  f.  583 
gemmata  (Grun.)  H.V.H.  (Grunovidla)  333* 
fcmma/a  Grun.  {Seepironeis  f)  333 
gemro.atula  Grun.  (Navicula)  193 
gemmifern  forma  curta  (Raphoneis)  339* 
gentilii  Donk.  {Navicula)  165 


Genuinae  (Rhizosolenia)  414 

I  W.  Amott  «8, 
Gefstenbergeri  Rab.  |C}iindrotheGA)  409 


Gephyria  W.  Amott  338,  340  (No.  60) 


gibba  Ku.  (Epithemia)  294,  296,  2918,  pi.  9,  f.  353  a,  b 

var.  panillela  Grun.  296,  pi.  9,  f.  353 

var.  ventricosa  396,  2^,  pi.  9,  f.  354 
gibba  Bail.  (Euodin)5384' 
gibba  Ktz.  (Navicula)  168, 173.  pi.  3.  f.  88 

var.  brevistriata  173,  pi.  3,  f:  89 
gibberula  Ktz.  (Epithemia)  394,  397,  pi.  30,  f.  835 

var.  producta  Grun.  397,  pi.  9,  f.  361 
gibberula  Kit.  {Navitula)  220 
gibberula  Grun.  (Plni^iotropis)  264,  366,  pi.  39,  f.  806 
gigantea  Grcv.  (Kittonia)  479 
Girodella  Gaillon.  1825  (No.  7) 

gobiceps  Greg.  (Naviculaj  16B,  173,  pi.  3,  f.  94 
loeodictyon  Ag.,  1830  (No.  7) 
Gloeonemii  Afi:. ,  1830  (No.  2) 
Gloionema  Ehr.,  1835  (No.  7) 
Glyphodesmis  Grev.  334,  335  (No.  55) 
Glyphodiscus  Grev.  481,  485  (Xo.  145) 
Gomphogramma  A.  Bi-.  ^57  (No.  69) 
Gomphoneis  Clcve  268  (No.  27) 
Gomphonella  Rab.,  1853  (No.  27) 


Gomphooema  Ag.  343.  968, 333,  347  (Na  37) 
i34.368(TribriII.) 


Gompbonitncfaia  Gnm.  408  (Na  83) 

Goniothecium  Ehr.  4x3,  498  (No.  95) 

GosslerieOa  ScfaUtt  509.  ^X3  (No.  X76) 

gradle  EuL  (E>esmogooram)  304 

gracOe  Rabh.  (Encj^oema)  149,  X5X.  pL  98,  t  791  Hs  h 

var.  Scotica  X5X,  pL  38,  f.  791  ^  a 
gracUe  Ehr.  (Gomphooema)  969.  373,  pi.  7,  t  909 

var.  dkbotomom  373.  pi.  7,  f.  3x0 

var.  anritom  373.  pL  7,  f.  31Z 
gracilis  E,  iAw^k^ra)  137 
gracilis  Breb.  (Ceraiomds)  409 

gradlb  (Breb.)  Gran.   (Cylindrotbeca)  409,*   pL   17,  f.  574 
gracOis  (Ehr.)  Rab.  (Eanotia)  398,*  30a  pi.  9.  f-  366 
gracilis  (Ehr.)  Gnm.  (Licm  phora)  343,  343.  pi.  31.  f.  851 
gracilis  Ktz.  (Navicula)  X7C  X79.  pL  3,  C  109 

var.  scfaizooeinoides  H.V.H.  X79,  pL  3.  f .  izo 
gracilis  W,  Sm.  (Po  tospkcnia)  345 
gracilis  Ehr.  (Stauroneis)  158.  159.  pL  95.  f.  702 
gracilis  IV.  Sm.  {Slaunmeis)  159 
Grallatoria  Ku..  X844  (No.  40) 
Grammatophoiu  Ehr.  353,  ^  (No.  67) 
GrammoDema  Aff.,  1833  (Nfor44) 
Grammatonema lCtz.«  1844  i^^-  44) 
granuhua  Roper.  (Biddulphta)  470,  473.  pL  90.  t  637 
gmnulata  Roper.  (Deoticella)  4166, 467* 
granulaia  Ktt.  {Epi/Aemit)  995 
granulau  (Ehr.)  Ral£k  (Mdosira)  440, 444>  pl-  X9i  f-  ^i 

var.  corvata  Grun.  444.  pi.  19,  f.  699 
gramulcta  Bail,  nee  BrA.  {Navicula)  313 
granulau  Br6b.  (NavicoLi)  310,  3xx.  pL  4,  f.  183 

var.  maculosa  31  x,  pL  37,  f.  767 
Gra3ra  Brun.  and  Grove  400.  458  (No.  X33) 
gregaria  Donk.  (Navicula)  175.  x8i,  pi.  3,  f.  X35 
Gregoriana  Donk.  (Tozonidea)  347,  pi.  38,  f.  793 
Gregorianum  Grev.  (Plagiogramma)  337.*    338.  pL  «>.  f.  390 
Grc^orii  Ralfs.  (Stauroneis)  158,  x6o,  pL  x,  f.  |a 
Grevilleana  Greg.  (Amphora)  131,  pi.  34  f.  676 
Grevilld  WalL  var.  Adriatica  Grun.  (.\sterolampra)  504* 
GrcviUci  ( W.  Sm.)  Gnm.  (Campytoneis)  385.*    pL  8.  f.  344 

var.  Argus  Grun.  385,  pi.  8,  f.  345 
Grevilld  W.  Sm.  Coccomeis  385 
Grevilld  W.  Sm.  (Mastogloia)  X53, 155,  pi.  3,  f.  65 
Grevilld  Agardh.  (NavicuLn)  331,  332,  334^  335.  pL  5,  f.  943 
Grevillei  Agardh.  {Schitomema)  331,  333.  334,  335 
Grovea  Ad.  Schm.  450, 480  (No.  140) 
Grundleri  {Navicula)  X94 
Grunovidla  H.V.  H,  338,  333,  m  (Na  52) 
Grunowia  (Nitzschia)  383,  390  (No.  81) 
Grymia  Bail.  (No.  90) 
Guinardia  H.  Per.  413,  4x7  (No.  86) 
Gutwinskiella  De  Toni,  x89^  (No.  183) 
Guyanense  Ehr.  (Desmogoniam)  305 
Guyanensis  Grun.  (Actindla)  306 
Gyrodiscus  Witt,  coo,  533  (No.  x6s) 
Gyroptychus  Ad.  Schm.  405.  500,  501  (No.  x6^) 
Gyrosigma  Hassall  249  (No.  33) 
Halamphora  (Amphora)  X36,  X33  (No.  x) 
Halionyx  Ehr.  496  (No.  157) 
hamata  Rab.  {Nitnschiella)  406 
hamaU  W.  Sm.  (Synedra)  406 
Hantzschia  Grunow  380,  39a  (No.  80) 
Hantzschianus  Grun.  (Stephanodiscus)  530 
Hantxuhiana  Grun.  {  Trytionella)  385 
Hardmaniana  Grev.  (Palmeria)  539* 
Hardmannianus  Grun.  (Auliscus)  540 

Harrisonii  (W.  Sm.)  Grun.  (Fragtiaria)  333,  326,  pL  xx,  f.  453 
HauckiiGnm.  (Hemiaulus)457 
haynaldia  Pant  535  (No.  187) 
Havnaldiella  Pant.  535,  536*   (No.  187) 
Hebos  Ralfs.  (Navicula)  323,  225,  pi.  27,  f.  776 
Hdbergia  (irev.  A76  (No.  133) 
Heibergii  Cleve.  (Hemiaulus)  457 
Hdiopdta  Ehr.  406  (No.  157) 
Heliopelta  Grun.  ( Actinoptychu.s)  494,  496 
Hdiopdttae  411,  493  (Tnbc  XXUI.) 
Helmmthopsis  H.V.H.  450,  455  (Na  x3o) 
Helviticn  Ktz.  (Cvmbdia)  141,  148,  pU  x,  f.  43 
Hemiaulidae  453  ( Biddulphieze) 
Hemiaulus  (Ehr.)  H.L.  Sm.  450,  455,  457  (Na  X2x) 
Hemicydus  (Ehr  )  Grun.  (Pseudo-Lunolia)  305* 
Hemidisceae  ^8  (Coscinodisceae)  538 
Hemidiscus  Wallich  ^8  (No.  189) 
hemiptera  auct.  nee.  Kit.  {Navicula)  165 
Hemiptychus  Ehr.,  X848  (No  171) 
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Hennedjana  Orcf.  (Svnedra)  309,  317,*  pU  10,  f.  438 

Heoned/esB  (Navicula)  163.  903 

Hennedyi  W  Sm.  (Navicula)  903.  004,  905.  pL  4,  f .  160 

var.  davHtii  904 

var.  nebulosa  904>  pl.  27.  f.  755 
Henaeniella  SchOtt  416  (No.  84) 
Hercotheca  Ebr.  41a,  497  (Na  94) 
H<nrulanuni  Ehr.  (Goiuphonenui)  a68 
Heribaudia  Perag.  543  (Na  191) 
HetatKairopa  Ehr.  304  (No.  36) 
HeterodictTon  Grev.  509.  514  (No.  178) 
Heteromptiala  Ehr..  t8s8  {No.  ^) 
Heteronets  Q.  386.  289  (No.  34) 
Heterosuphania  Ehr.,  1851  (No.  155) 
Niiemita  W,  Jim.  Cymaiopieura  367 
Hibemicus  Ehr.  (Campyloidiscus)  379,  pi.  14,  f.  593 

var.  Norictis  379,  pi.  14,  f.  594 
hiemale  (Lyng.)  Heib.  (Diatoma)  348,  350,  pL  zr,  f.  470 

▼ar.  mesodon  350,  pi.  ix.  f.  471 
kitwtaii  Kit.  (OdomtulimmS  350 
Hilseana  Janisch.  (Navicuia)  x68, 171,  pi  9,  f.  8z 
Himantidium  Auct  998  (No.  36) 

Hippocampus  W.  Sm.  (Plcurosigma)  950,  955,  pi.  7,  f.  970 
bispidum  Castr.  (Coreihron)  4934' 
Hodgsonii  W.  Sra.  (Campylodiscus|  376,  pi.  39,  f.  868 
HomcBocladia  Ae.  380,  406  (No.  81) 
Horologium  Wilfiaros  (Campylodiscus)  377.  pL  39,  t  870 
hmnerosa  Br6b.  Navicuia)  910.  pi.  4.  t  189 
kuwtuola  Gntm.  {Am^kora)  198 
humilis  Ratt.  (Coscinodiscus)  538 
humilis  Donk.  (Navicuia)  176,  183,  183,  pi.  3,  f.  197 
humilis  Castr.  (Willemoteia)  537 

Hungarica  Grun.  (Achnanthes)  i6x,  978,  980,  pi.  8,  f.  398 
Hungnrica  Grun.  (Nitzschia)  387,  pL  15.  t  504 
Hungaricus  Pant  fGyrodiscus)  W3 
Hungaricus  Pant.  (Kentrodiscus)  430* 
Hungaricus  Pant  JKtenodisctis)  430* 
Huttonia  Gr.  and  Sturt  450.  480  (No.  139) 
byalina  Ktz.  (Amphoru)  137,  138,  pL  94,  i.  691 
hyalina  Ktu.  \Diatoma)  394 

forma  cycUMtora  9W 
hyalina  (Ktz.)  Grun.  (Fragilaria)  393.  39^  pi.  zz.  f.  413 
hvalina  Donlc.  (Navicuia)  197,  aox.  pi.  36, 1.  754 
Hyalinae  (Caropylodiscus)  ^,  377  (No.  79) 
Hyalino-Radieae  590  (Cosanodisccae) 
Hyalodiscus  Ehr.  490,  448  (No.  ZX4) 


Hyalosira  Ktz.  369  (No.  73) 
Hvalosira  Clcve.  (Navicuia)  ;  ^ .. 
HYdrolinitm  Linh^  z890  (No.  7) 


Cleve.  (Navicuia)  934,  936,  pi.  97,  f.  786 


Hydrosera  Wall.  450,  453,  454  (No.  xz8) 

Hydroftilicon  Brun.  364,  366  (No.  76) 

Hyndmanni  W.  Sm.  (Epithemia)  994,  995,  pt  9,  f.  350 

hyperborea  Grun.  (BngfatwelUa)  514* 

iMerborta  Gntm.  {dVavicti/a)  Z99 

ffystrix  Bory,  1893  (No.  40) 

imbricata  Bri.  (Rhizosolcnia)  414.  4x5,  pi  33,  t  885 

var.  Shrubsolii  415,  pi.  33.  f.  880 
inaequilatera  Lag.  (Navicuia)  x 77, 190,  pL  95,  f.  797 
inmivak  Baikv  (Dify.mm)  i94 
inoeru  Grun.  (Navicub)  996,  pi  5,  f.  997 
imcisa  Greg,  {Emnotia)  ^z 
incomipicua  Greg.  {JVav$emla)  94Z 
inconspictia  Greg.  (Steikor.eis)  sai,^  pi  98,  t  789 
incurvata  (Am.)  Grun.  (Entopyla)  340* 
incurvata  Amoit  iGefhyria)  340 
incurvau  Greg.  (Navicuia)  191,  195,  pi.  96,  f.  733 
imjiafa  VV.  Sm.  {Demtumu)  359 
injiata  VV,  Sm.  mec  Ktn.  {Navieula),  x8a 
inflexa  (Breb.)  H.  L.  Sm.  (Amphora)  139,  X35^ 
imjiexa  li.eb.  iAmpkipleura)  i3C« 
inflexa  (Greg.)  RaJfs.  (Navicuia)  X76,  Z84,  pi  95,  f.  7Z3 
itg/lexa  Eul.  {Okedemia)  x^s* 
inopinata  Grev.  (Entogonia)  476* 
inomata  Grun.  (Navicuia)  3X5,  pi  97,  f.  770 
insecttt  Grun.  (Auricula)  967,  pi.  99,  f.  808 
Insignes  (Nitzschia)  383.  39X  (Na  81) 
insignis  Ad.  Sch.  (Craspcdodiscus)  w^ 
insignis  Greg.  (Nitzschia)  391,  pi.  39,  f.  875 

var.  Smithii  39X,  pi.  39.  f.  876 
insignis  var.  Mediterranea  (Pritchardia)  407^ 
insignis  Donkin  (Toxonidra)  347,#   pi  5,  L  956 
insignis  Pant.  (Wiitia)  499,*   500 
InnUlla  Ehr.,  1845  (Nos.  XC9.  X3aj 
integra  W.  Sm.  (Navicuia)  306,  908,  pi  4,  f.  Z74 
intermedia  Lew.  (Surirella)  374 


iMtermedin  Gnm  (Fnuritaria)  396 

intermedium  W.  Sm.  (Pleurosigma)  950,  953,  pi.  6,  f.  967 

var.  Nubecula  953 
ittUrrmpia  Greg.  {I)entUula)  337 
interrupta  Ktz,  (Navictila)  190.  109,  pi  3.  f.  Z45 
intemipta  (Ehr.)   Heib.  (Striatefla)  369,«   363,  pi  Z9,  f.  \ 
inUrrupta  Ehr,  ( 7Vii*/A»)  363 
intricaturo  (West J  Grun.  (Ditylum)  434 
intricaturo  Ktz.  (Gomphonema)  969,  973,  pi  7,  f.  313 

var.  vibrio  97a.  pi.  99.  f.  8x9 
intricahtm  West  (Triceratism)  494 
investiens  W.  Sm.  (Synedra)  308,  313,  pi  zo,  f.  495 
Iridis  Ehr.  (Navicuia)  930.  pi  5.  f.  313 

var.  amphigomphus  Ehr.  aax,  pi  5,  f.  9x3 
var.  firma  Ktz,  99  x 

var.  amphirhynchus  Ehr.  931.  pi  5.  f.  9x4 
var.  dubia  Ehr.  99Z,  pi.  5.  f.  9xc 
var  undulata  Grun.  99x,  pi.  5,  t.  9x6 
var.  affinis  99x,  pi  5.  f.  9x7 
var.  producu  93x,  pi  5,  f.  318 
Isodiscus  Rattray  481.  490  (Na  xja) 
Istbmia  Ag.  450.  45X  (Na  xi6) 
Isthmieee  45X  (Biddulphiese) 
IstkmuUa  CUve,  1873  (^o-  <x^) 
lanischia  Grun.  Q09,  536  (No.  x88) 
fanischii  Grun.  (Eunotiopsis)  540 
fanischii  Grun.  (Euodia)  uo 
fanischii  (Grun.)  Temp.  (Leudngeria)  540* 
laponica  Temp.  (Brunia)  U7.*   518 
Fohnsonianus  Grev.  (Stictodiscus)  506^ 
'ohnsonieee  (Navicuia)  163,  3x3 
lohnsonii  (w.  Sm.)  (Navicuia)  3x3,  337,  pi  4,  f.  z88 

var.  Belffica  314.  pi  4,  f.  Z89 
Jahtuonii  W.  Sm.  (Pimnmlaria)  3x3 

ionesianus  Grev.  (Eupodiscus)  487 
uergensii  Ag.  (Licmophora)  343.  343,  pi.  4Z,  f.  850 
urgensii  Ag.  (Melosira)  440.  443.  pi  x8.  f.  6z9 

var.  octogona  Grun.  ^,  pi.  z8,  f.  6x3 
Kentrodiscus  Pant  430  (No.  96) 
Keratophora  Pant  450, 478  (No.  X37) 
Kinken  Pant.  (Pseudo-Cerauulus)  483« 
Kittoni  Amott  var.  (Aulacodiscus)  j38 
Kittonia  Gr.  and  Stiut.  400,  479  (No.  X38) 
Kittonlanus  Grev.  (Stictodiscus)  506^ 
Ktenodiscus  Pant.  499, 430  (No.  97) 
KMtMim^ma  W.  Sm.  XCyctotella)  447 
Kutzingiana  Chauvin  (Cyclotella)  446.  447,  pi.  99,  f .  657 
Kutzingiana  H.  L.  Sm.  (Navicuia)  X76,  x88,  pi.  95.  f,  79Z 
Kutzingiana  var.  Schumanni  Grun.  (Cydotdla)  4^54^ 
Kutzingii  A.  S.  (Coscinodiscus)  539.  539,  pi  34,  r.  903 
Kutnmgii  Grun.  {Plemnuigma)  957 
lacustre  (Ag.)  H.V.H.  (Colletonema)  938,*  939,  pL  5,  f. 
Utcustre  W.  Sm.  (Plemrosigma)  956 
lacustre  Pig.  (Schizonema)  939 
lacustris  Qrun.  (Coscinodiscus)  533.  pi  93,  f.  669 
iacHstris  Greg.  (Navicuia)  9Z9 
lacustris  Ralls.  (Tetracydus)  357,  358* 

var.  marginata  (Ehr.)  W.  Sm.  358 
laevis  Greg.  (Amphora)  137. 139,  pi.  94,  f.  te3 
Isevis  Ehr.  (Biddulphia)  470. 474.  pi  90»  f.  ^ 

forma  minor  474,  pi  90,  t.  6io 
levis  Nsegeli  (Cynibella)  X4X,  X44«  pi  z,  f.  39 

var.  rupioola  Grun.  X44,  pi.  95.  f.  696 
laevis  Grun.  Eunotogramma)  454^' 
Ise^'issima  Greg.  (Amphora)  137,  xm,  pi.  94,  f.  694 
Isevissinia  (Ktz.  ?)  Grun.  (Navicuia)  993,  996.  pi  97,  f.  775 
Lamella  Brun.  359.  364  (Na  74) 
Lampriuus  Grun. ,  X864  (Nos.  X33.  xcs) 
LampriUtdiscus  Pant.^  1893  (No.  x87r 
lanoeoUu  Breb.  (Achnanthes)  378,  38  >,  pi  8,  f.  336 

var.  dubia  383.  pi.  8.  f.  337 
lanceolata  Ehr.  (Cymbelki)  141.  Z46,  pi  z,  f.  37 
lanceolaU  l*hw.  (.Mastogloia)  itA,^^   X54,  pi.  9,  f.  6a 
lanoeolata  Ku.  (iVavicula)  X76,  i86»  pi.  3,  f.  X39 

forma  curia  x86,  pi  3,  f.  X40 
r.  phyllepta  186,  pi  3,  f.  X4Z 
r.  arenana  186.  pi. '3,  f.  Z49 

W.  Sm.  (Nitzschia)  400.  pi  t7.  f.  548 

forma  minor  40Z.  pi  Z7,  f.  549 

forma  minima  401,  pi.  X7, 1  550 

var.  incrustans  407,  pi  17.  f.  5U 
lanoeolata  Wall.  (Stigmophora)  xso* 
lanceolata  Kt%.  {Syttedra)  3XX 
Lanceolata:  (Nitzschia)  383.  400 
lanceolatum  Ehr.  (Cocconema)  X46 


•46 


var. 
var. 
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knoeolatimi  Dook.  (Plenrosignui)  95a 

kua  Brcb.  {NaTicob)  168.  169, 170,  pL  a.  f  76 

var.  minor  Gr^.  170 
iaU  W.  Sm.  (SuHrtila)  37a 
iatt^riaia  Bret.  (Ampkiprora)  246 

latestriata  (Bn;b.|Grun.  (Scolioplcura)  246.  247,  pL  5^  f.  847 
latissiaia  Greg.  (Navicub)  310,  aix,  pi.  27,  f.  76a 
latuucula  Ktz.  (Navicula)  317.  318.  pL  5,  f.  900 
lanu  Shadb  (Carapylodiscus)  377,  378,  pL  3a.  t  871 
Landeria  Qeve  |ia,  418  (No.  87) 
Legnroen  Ehr.  (Navicula)  169, 174,  pi.  a,  f.  q8 
Legnmen  Ehr.  (Suuronds)  i^,  161,  pi.  i,  t  59 
L^idodiscus  Witt,  49?.  499  (No.  163) 
l^tdopUra  Ctreg.  {Amphiprora)  364 
lejpidopcera  (Greg. )  Cleve  (Orthotropsis)  363,  pi.  5,  f.  987 

var.  pusilla  364.  pt.  39.  f.  804 
tepidula  a.  (Cahtuis)  239 
lepidula  Grun.  (Navicula)  336,  399,  pL  5.  f.  336 
leptoceras  Ku.  (Cyrobelta)  141.  144,  pi.  i,  f.  3a 

var.  elongata  144,  pi.  i,  f.  33 
Uptocylindruus  C/.,  iBdg  (No.  85) 
Lnidugeria  Tenip^r^  510  (No.  191) 
Ltvidinsii  W.  Sm.  { 'I'rybiioneila)  385 
tevis  Greg.  (Den tint ia)  337 

levissiina  (Ku.  ?)  Grun.  (Navictila)  223.  295,  pi.  27,  f.  775 
LewUiana  Breb.  ( Vankeurckia)  239 
Libellds  Qeve  234  (No.  7) 
Liber  W.  Sm.  (Navicula)  223,  pi.  5,  f.  919 
var.  linearis  333,  pi.  5,  f .  320 
var.  bicuneata  Grun.  222,  pi.  35,  f.  0x0 
Liburnica  Grun.  jN^Wcub)  217.  318.  pC  5.  f.  aoz 
Libumica  Grun.  (Rapboneis)  310,  331,  pL  xo,  f.  400 
Licmophora  Agardb  341  (No.  61) 
Ucmophoreae  338,  341  (Tribe  XII.) 
limbau  C  and  Gr.  (Amphora)  136,  pL  35,  f.  906 
limbau  (F.hr.)  H.V.H.  (Muellerielb)  435<( 
var.  Cristagalli  Brun.  and  Temp.  435 
var.  delicatub  H.V.H.  436 
Hwthala  Ehr.  (Pyxidicula)  435 

limbatus  Breb.  (Campvlodiscus)  379,  380,  pi.  39,  f.  873 
limosa  Ktz.  (Navicub)  210,  990,  pi.  5,  f.  907 

var.  gibbenilb  320.  {N  5,  f .  208 
LirooMe  (Navicula)  164,  219.  234  (No.  7) 
Lindheimeri  (Amphipleura)  243 

var.  Truiinii  H.V.  H.  343 
Lineares  (Navicub)  164.  322,  234  (No.  7) 
Lineares  (Nitzschia)  383.  098  (No.  81) 
linearis  W.  Sm.  (.^chnantnes)  278,  282,  pL  8,  f.  335 
linearis  (Ag.)  W.    Sm.  (Nitzschia)  399,  pL  x6,  f.  549 

var.  tenuis  Grun.  39i9,  pi.  543 
linearis  W.  Sm.  (Stauroneis)  i6x 
linearis  Kt».  {Stauroneis)  x6o 
linearis  W.  Sm.  (Surirclb)  369,  370,  pL  3X,  f.  864 
lineata  Ehr.  (Cocconeis)  288 
lineaU  Donk.  (Navicula)  19X.  X95,  pi.  96,  f  736 
lineobu  Ehr.  (Amphora)  137.  138,  pi.  x.  f.  10 
Uneolata  Ehr.  {Navicula)  xjfi 
Liostephanb  Ehr.  500,  501,  503  (No.  x63a) 
Jjparogyra  Ehr.  439  (No.  109) 
Liradiscus  Grcv.  509.  511  (No.  X74) 
Uthodcsmium  Ehr.  450,  465  (No.  X31) 
littorale  W.  Sm.  (Plfurosigroa)  250,  2^5,  pL  98,  f.  796 
littoralis  Donk.  (Navicub)  197,  900,  pi  4,  f.  154 
littoralis  Grun.  (Nitschia)  385 
longa  Greg.  (Navicub)  176.  185,  pL  95,  f.  716 
tonga  Greg.  {Pinnularia)  185 
longipes  Ag.  (Achnanthes)  278,  279,  pi.  8,  f.  393 
longissima  (Breb.)  Ralfs.  (Nitzschia)  404.  pi.  X7,  f.  568 
forma  parva  404,  pi.  17,  f.  569 
var.  Closterium  404,*  405.  pL  17,  f.  570 
var.  reversa  405 
longissima  W.  Sm.  [Synedra)  3x0 
longissima  CI.  &  Gr.  (Thabssiothrix)  322 

var.  antarctica  322* 
Lorenziana  (Grun.)  CI  (Cistub)  a4J,'»'  pL  98,  f .  790 
Lorenziami  iCymatosira)  327* 
Lorentiana  Grun.  ( Navicula)  241 
Lorenziana  Grun.  (Nitzschia)  404.  ^5,  pi.  17,  t  579 

var.  incurva  Grun.  406.  pi.  X7,  f.  m 
Lorenzianus  Grun.  (CJhaetooeros)  49XT 
Lorenzii  Grun.  (Climaconeis)  346 
Ludovicianus  Rati.  {Coscinodtscus)  537 
hinaris  (Ehr  )  Grun.  (Eunotia)  399,  303.  pi.  9.  t  384 
var.  subarcuata  (Naeg.)  Grun.  30A,  pi.  9,  f.  385 
var.  bilunbris  (Ehr.)  Grun.  304.  pi.  9.  f.  386 
luiuuris  Bhr.  {Sjmedra)  303. 


AvMte  W,  Sm.  (CjmSelim)  150. 
Lmmularim  Bory^  1889  (No.  9' 
Innatimi  rw.  Sm.)  H.V.H.  ( 
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Lyra  A.  Sdun.  (Cocoooeis)  9B9,  pL  99.  (.  810 
L^ra  Ehr.  (Navicula)  x6a,^  aoa.  903.  pi.  4,  f.  i6z 

var.  abnipca  Gr^.  903 
LjugbTei  (Ku.)  Gnin.  (Licmophora)  349,  344,  pL  iz,  f.  460 
LyngbyH  kt%,  {Podos^kenia)  344 
hrata  Greg.  ^Am^ra)  133 
Ljratse  (Navicnla)  X36.  aoo,  (No.  7). 
Ljrsi4ycha  EAr.,  1856  (Nos.  109.  1x4) 
Lysigonium  Litk,  xSao  (Na  X09) 
Lysi^ium  Ktx.,  1844  (Na  109) 
Lrstgmium  HeU.,  1863  (Na  X09) 
maaWnta  Greg  (Ampbora)  X39, 133.  pL  94,  f.  680 
wusHUnia  W.  Sm.  {Orummaifkora)  354 
madlenta  W.  Sm.  var.  sobtilis  (Gramroatophora)  3S3^ 
macnim  W.  Sm.  Flearosigiua)  950,  959.  pL  98,  f.*8oo 
macmlatm  A  fx.  {Crmbella)  147 
mmcmlaf^T  IT  i«   (/'-i^^tfiiru)  449 
tmaculam  DomJt.  {NainiMia}  2 J  i 
ma^ifitsi  Khr  ( LJostephnnia)  5101* 
major  Cl  {Di^^mtis)  19B 
major  ^WSfli,)  Rab.  f  EuiKHta)  398,  300.  pL  9, 1  366 

var.  bjd«(i5.  yxt,  pL  9.  f.  31&7 
majoi  W.  Sm.  tlluiiajitidiumljcjo 
major  Kei  {Navicula}  164,  1^5.  pj  a,  T.  69 
Malleui  rftri.)  HV.H.  (UelkroidMsi)  464* 
Malleus  ffrf.  \  Trit^traiiMm}  464 
Mamill.i  Lhr.  (GomphonerQ-'i?  stB 
mamillir,?,  b-hr.  f  HrrooihecR)  427* 
mamo<<>3:i  Gr.  and  Sturt,  1  Muno|>sLi)  484'!' 
Afargar^ri'-ton  /,m..  18^1  j  No.  60) 
margiriiAta  Cl.  (Dict^on<riij  157* 
mar^nuaiiu  Ehr.  (CcHaiiwli$ciu)  5^ 
manna  IV.  Sm.  {AmMi?ra\  rag 
marinn  H.V,H.  (Amphora)  ta^,  lag,  pL  x,  1  14 

vw  ttrenicob  128 
marina  Oneg.  {Den^ituM}  331& 
marina  Demkim  [  RpitAemiai  ^Sa 
marinh  {I  yn^j  1  Ktt  (Gnunmatopbora)  354,  pL  11,  f.  479 

vui    cj^Etuiiunts  354 

var.  vulgaris  354 

var.  roacilenta  354.  pi.  ix,  L  480a 

var.  subcilissima  Bail.  355 
marina  (Grun.)  H.V.H.  (Grunoviella)  333.  pL  30,  £.  845 
marina  (Donkin)  Grun.  (Hantzsdua)  ^jox,  JBa,  pL  15.  C  489^ 
marina  Ralfs.  (Navicub)  910.  9x9,  pL  4,  f.  X84 
marina  W.  Sm.  {OrtJkasira)  444 
marina  Grun.  {Sceptroneis)  333 
marina  ((Sreg.)  Grun.  (Soeptronds)  339,  pi.  30.  t  845 
marinum  (Greg.)  Ralfs.  (Dimergramoia)  336,  pL  30,  t  8l49Mr 
mas^num  W.  Sm.  (Gom/Monema)  976 
marinum  Donk.  (Pleurosigma)  950,  954.  pi.  98,  f.  794 
Afariiana  Ag.  (HonuBOcladia)  406 
Martiana  (Ag.)  H.V.H.  (Nitzachk)  406 
Martensi.inus  Grun.  (Pbfiodiscas)  ^4 
Metstodiscus  Bail.,  X854  (No.  141) 
MjstQgloia  Thwailes  ip.  153, 157.  333,  984  (No,  4) 
M.ij^iogoni.^  Ehr.  419.  437»  5/00,  50a  (Na.  i&j) 
Maiftfxtis  CL,  xS^  fNa  6) 

maxtwa  Greg.  (Ortholropis)  063,*  964,  pL   5,  f.  ilS 
maxtcnn  Greg.  (Navifrub)  V3A 
medtA  A  root  t  (G«phyria)  340,  341* 
Mn!irATAfi«um  Gruri.  (Ptxidulaj  jitf* 

MgbmtvUula  iS9o(  =  kfifiphidodixui] 

Meloiim  Agnrdfa.  336,  416.  4^.  ^3S,j»*44)&,44^  jjj  (Na  109) 

Melosirex  41  ij  439.  5011,  5^'  (Tnoe  XX.J 

mcmbtftrtii^tA  W.  Sm  \Ampkc^ra\  144 


membranacei  Cle^e  (Hemmuliisj  4C7 
'  '    leghiniana  Kiz.  (Cfcl<?tdb|  ^S^  ^ 
lormj  iiilmir  446 


Meneghinianj.  Kiz.  (Cfcl<3tdb|  ^  ^^^  pi  at^  f-  «S5 


v:ir.  rcctungulaia  Br«k  447 
mcridtana  Ikhutt,  (l='^em|ul]Qa)  419 
Meriidion  Agardh.  347  I  No.  6j1 
MehdioncT  33)*,  347  (Tribe  XlfL) 
Mesftffftim  fiikr.^  1873  (No.  166) 
Aftiodan  A7t,  {OdtrnfidiMm)  \^^  357 
inesokpta  Ehr.  (Navicub/  t&9,  174,  pi  2,  t  96 

var.  Tcnats  t7j|,  pL  a^  f,  97 
wt£SQie^ta  ffe^.  {f'T-agiiarin)  335 
minwf*i  DohA.  {PIeurift^mii\  046 
171  leans  (Lyn;.)  RV.H,  (Bcrkeieya)  345,  p|.  5,  t  2:54 
microcfptiAla  Ku.  (AdmaDt^Hs)  a^S,  sMBi,  pL  8»  t  33^ 
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microoephala  Grun.  (Cyrabella)  141. 145,  pL  i,  f.  34 
nucrooephala  Grun.  (Nitzschia)  400,  40a,  pL  17,  f.  558 

var.  elegantula  40a,  pi.  17,  f.  559 
Aiicrownga  Ag.,  1807  (No.  7) 
Microneis  Cleve  386»  991  (No.  34) 
Micropodlscus  Grun.  481, 491.  49a  (No.  156) 
micropus  Ktc  (Gomphoneina)  369,  m,  273.  pL  7,  t  31a 
minima  Grun.  (Navicula)  aa6,  237,  pL  5,  t.  399 

var.  atomoides  Q.  aa7 
minor  W.  Sm.  (Cosdnodiscus)  443 
minor  Gr^.  (Denticuta)  336 
minor  (Grq;.)  Ralfs.  (uinieregrammA)336,  pL  10,  f.  399 

var.  nana  336,  pL  ii,  f.  393 
minuacula  Gnin.  (Navicula)  aaS,  aa8,  pL  a7i  t  777 
minuu  Cleve  (Auricula)  a68,  pi.  39,  f.  809 
minuia  Brtb\  XSmrirtlla)  373 
minutissima  Ktz.  (Achnanthes)  278,  a8a,  pi.  8,  f.  334 
mimuHssima  W.  Sm,  ( '^m/Aora)  ivj 
wumutusima  W.  Sm.  fU^Httsckia)  394 
minuHssima  W.  Sm.  (SYn€dta)m 
MinutisAimse  (Navicula),  164.  aa6,  a30  (Na  7) 
minu/ula  ]fV.  Sm.  (Navitula)  903 
minuturo  Ktz.  (Rhibdonema)  ^,  361,  pi.  la,  f.  488a 
mirabile  Grun.  (Skeletoneroa)  4^>^  437 
mirabilis  (EuU)  Gr.  (Actinclla)  3364' 
mirabilis  Temp.  (Bninia)  ^18 
mirabilis  Kitton  (Trochosiru)  435^ 
mirifica  Gr.  (Climacosira)  361* 
mirificmm  \V.  Sm.  {Rhabdonema)  361* 
roinficus  Rattray  (Isodiscus)  400* 
roitra  Brun.  (Hydrosilicon)  36^ 
wuHlunsis  Bail.  {Zvgoceros)  472 
molesu  Ku.  (Cocconds)  390,  pi.  99,  f.  8a3 

var.  Amy^dalina  991,  pL  39,  f.  8a3  Hs 

var.  cruafera  Grun.  V)\ 
molle  W.  Sm  (Navicula)  a3i,  pL  a7,  f.  780 
wiotk  W.  Sm.  \Schiaonema)  231 
MoUeria  Cleve.  461  (No.  137) 
monile  Gr.  and  St.  (Pseudo-Rutilaria)  459>t> 
monilifera  Ehr.  (Climacosphenia)  340^' 
monodon  W.  Sm.  {EuncHa)  304 
Moiuma  Berk.  (No.  2I 
Afoiuma  Grtv.,  i8a6  (Na  7) 
Monfuma  Meneg.  1844  (No.  7) 
Momogramma  Ekr„  184^  (No.  30) 
^(mentis  BaiL,  f8tt>  (No.  7) 
Monopsia  Gr.  and  St.  (=  Monopsis} 
Monopsis  Grove  and  Sturt  481,  484  (Na  144) 
montanum  Schumann  (Gomphonema)  969.  27X1  pL  7,  f.  303 

var.  subdavatum  urun.  979,  pi.  7,  f.  304 

var.  commutaium  Grun.  979,  pi.  7,  f.  305 
mucromata  H,  L.  5ot.  (Am^kora)  967 
Muelleriella  H.V.H.  499.  435  (No.  104) 
mmltuostaia  Grun.  (Navieula)  199 
mmcaDonk.  {Navicula)  194 

musca  Greg.  (Navicula;  191, 196,  934,  pi.  a6,  t  734, 735 
Musculus  Ktz.  (Epithemia)  994,  ao7,  pi.  9,  f.  359 

var.  consiricia  W.  Sm.  997,  pi.  9,  f.  3^ 
musica  Ehr.  (Terpsinbe)  459,'f  453 

mutabilis  (W.  Sni.)  Gnin.  (Fraeilana)  393.  396,  pi.  xx,  f.  454 
mutica  Ktz.  (Navicula)  906.  908,  pi.  4,  £,  i^ 

var.  Goeppertiana  907,  pi.  4,  f.  168 

var.  unduMta  907,  pi  4,  f.  169 

var.  quin<^uenodis  907,  pL  4,  f.  X70 

var.  ventncosa  907,  pi.  4.  f.  171 
nana  Greg.  (Navicula)  176.  189.  pi  95,  f.  7x1 
Naumena  Ehr.,  1838  (No  7,  14) 

Navicula  Bory  1  <9, 157,  158,  16a,  931,  933,  938,  939  (No.  7) 
Navicula  (Disciform)  936, >t>  (Na  7) 
navicnlaoeum  Breb.  (Pleurosigma)  950,  959.  pi.  &  f.  966 
navicnlaris  (Breb.)  Grun.  (Nitzschia^  384,  pi.  15, 1  490 
Naviculese  194.  159  (Tribe  II.) 
navicuhides  W.  Sm.  (Gomtkonefna)  97a 
Mththsa  Gr^.  {Navieula)  ao4 
negUefum  Ikw.  {Sekisonema)  179 
Nddium  (Pfltzer  and  Qeve)  99x.  936  (Na  7) 
Netnatoplata  Bory.^  1899  (Nos.  44.  X09) 
nervatus  Grun.  (Pla^odiscus)  374 
n^rvoM  Ktz.  (Isthmia)  459,  pi.  34,  f.  89X 
Niagarse  Ehr.  (Stephanodiscus)  590^ 
Nieokiricum  Grun  {Pleurosigma)  959 
nitescens  Greg.  (Navicula)  197,  198,  pi.  96,  f.  747 
Nitkoceratium  De  Toni,  1894  (No.  139) 
nitida  Pant  (Keratophora)  479 
nitidus  Greg.  (Cosdnodiscus)  539,  pL  23,  f.  667 


Nitzschia  (Hassall,  W.  Sm.)  Grunow  934,  351,  380,  38a,  408 


(Na  8x) 
MTril 


Nitzsditese  380  (Tribe  XVII. ) 

Nitzschidla  Rab.  383,  404  (No.  81) 
...       ...  ^  .^  .       -^j 


J83.^ 
3*»( 


Nitzschiinese  993.  380  (Cohort  IV.  ^ 

nitzschioides  Grun.  iSvnedra)  308,  '31A,  3x9,  39a,  pL  xo,  f.  43 

nitzsdiioides  Synedra  (Thalassionema)  399 

nittsckioides  Grun.  {Tkalassiolkrix})  314 

nitzschioides  (Thalassionema)  3i94> 

nobilis  Grun.  (Cosdnodiscus)  599.  530,  pi.  34,  f.  900 

nobilis  Ehr.  (Navicula)  i69,v   164,  pL  9,  f.  67 

var.  Dactylus  165,  pL  9,  f.  68 

var.  gentilis  165 
nobilis  (Rdch.)  H.V.H.  (Rddidiia)  9434^ 
nMlis  W.  Sm.  ISurirella)  371 
nonarius  Johns.  i[.\sterodiscus)  50c 
Nordenskioldii  CI.  (Thalassiosin)  436^ 
Noricus  Ehr  {Camjkylodiscus)  379 
Normania  Grev.  {^ynedrtg)  318 
Narmanni  Ralfs.  {Pleurostgma)  959 
Normanii  Rab.  (Amphora)  796,  X98,  pi.  x,  f.  4 
Northumbrica  Donlc  (Navicula)  176,  X89.  pi.  95,  f.  796 
noubilis  Grev.  (Navicula)  197,  900,  pi.  96.  f.  750 

var.  expleta  Ad.  Schm.  aoo,  pL  a6,  f .  75X 
Novilia  Heib.,  1869  (Na  78) 

Nubecula  (Ktz.)  Grun,  (Ucmophora)  34a,  345,  pi  3X,  C  85$ 
Nehecula  W.  Sm.  {Pleurosigma)  353. 
nummuloides  (Bory.)  Agardh.  (Mel^ira)  4^0.  pi.  x8,  f.  608 
Oamarucnsis  (Grun.)  De  Toni  (Rattrayella)  49X't> 
obltqua  Greg.  (Suuroneis)  158,  161,  pi.  2$,  f.  703 
oblonga  Ktz  (Navicula)  175.  177,  pL  3,  f.  100 
obscurum  W.  Sm.  (Pleurosigma)  354,  pi.  a8,  t  79$ 
obhua  A.  S.  {Ampkiprora)  964 
obtusa  Oeg.  (Amphora)  137,  pL  94,  f.  688 
obtusa  (jreg.  (Cvmbdla)  141,  143,  pL  i,  f.  97 
obtusa  W.  Sm.  {Navicula)  995 
obtusa  W.  Sm.  (Nitzschia)  397,  pi.  x6,  f.  537 

var.  scalpelhfonnis  ^,  pi.  x6,  t  538 

var.  nana  3^,  pL  16,  f.  539 

var.  brevissima  Cjrun.  398.  pL  x6,  f.  C40 
obtusa  W.  Sm.  {Synedra)  31X 
Obtusae  (Nitzschia)  383,  397  (Na  81) 
ostrenria  Br*b.  (Amphora)  X37,  X39, 140,  pi.  x,  f.  x 

sub-var.  Beigica  (3run.  139 

var.  ouadrau  Breb.  140,  pi.  x,  f.  9 
oceanica  Ehr.  (Eiidyetia)  445>c 
oceanica  var.  communis  Grun.  {Grammatopkora)  354 
oceanica  var.  vulgaris  Grun,  {Grammatopkora)  354 
oceanicum  H.  P.  (Rhoicosigma)  96o't> 
ocellau  Donk.  (Amphom)  130  pi.  x,  f.  3 
ocellata  W.  Sm.  {Denticula)  351 
oculata  Brun.  (LAmella)  ^* 
oculata  Br6b.  (Navicula)  197,  90X,  pi.  4.  f.  icc 
Odontella  Ag.  466  (Na  139) 
Odontella-LAmpriscus  Grev.  466  (No.  139) 
OdonteAk  Ehr.  var.  Danica  CJrun.  (Goniothedum)  498* 
Odontidium  Arct.  350  (No.  64) 
Odontodiscus  Ehr.^  1845  (No.  187) 
Odontotropis  Grun.  450,  478  (No.  136) 
Okedenia  Eulenstein  135,^  (No.  x) 
olivaceum  Ku.  (Gomphonema)  969,  974,  pi  7,  f.  3x5 

var.  vulgaris  Cjrun.  97c,  pi.  7,  f.  3x6 
Omphalopelta  Ehr.  495  (No.  x^) 
Orophalopsis  (3rev.  334,  335  (Na  56) 
Ompkalotkeca  Eht.,  1845  (No.  ^7^ 
Oncodiscus  Bail,  (No.  X87) 
Oncospkenia  Ekr.,  1845  (No.  63) 
Opepbora  P.  Pttit  398.  338  (Na  54) 
operculata  Ku.  (CydoteUa)  446,  447,  pi.  99,  f.  655 

var.  mesoleia  urun.  447 

var.  radiosa  (jrun.  447 
Opkidocampa  Ekr.  304  (No.  36) 
opima  (jTun.  (Navicula)  X77,  X&4,  pi  95,  f.  7x4 
orickalcea  W.  Sm.  {Melosira)  443 
Orientalis  Grev.  (Aulacodiscus)  487* 
omata  Bailey  (Amphiprora)  961.  969,  pi  5,  f.  993 
omatus  Ehr.  (Arachnoiditeus)  506^ 
OmitkocerosStei".,  1890  (No.  lox) 
Orthonds  Grun.  xc6.  983.  984  (Na  3X) 
Ortkosira  Thw.^  X848  (No.  109) 
Orthotropis  (Amphiprora)  961,  963  (No.  aO 
Orthotropis  CI  (Tropidoneis)  963  (No.  95) 
Oscillarta  Sckrank,  1803  (No.  81) 
Oscilla/oria  Jurgef^s  (No.  7) 
ovalis  Ktz.  (Amphora)  X95,<(>   xa6,  X97,  pi  x,  f.  X5 


552 


INDEX. 


var.  gracUU  I87,  pL  i,  f.  16 

ru.  affinis.  Ktx.  lar.  pi.  i,  C  17 

lonna  minor  i«r  pi.  i,  f.  18 

▼ar.  Pediculus  ku.  137,  pL  i,  f.  19 

forma  minor  Gruo.  107,  pi.  i,  t  so 

forma  exiUs  Grun.  1*7,  pi.  i,  f.  91 
cvmlis  var»  Ptdiaiius  {Amphora)  ia8 
ovaUs  (Gf«g.  I  H. V.H.  (Admanthes)  z6i 
tvoHs  Roptr  \C<aHmodiscus  9 )  $34 
ovalis  Grev.  (Liradiacus)  511* 
oivalit  AmoCt  (Nitxachia)  400,  403.  pi  33,  f.  880 
0V€Uis  Greg.  {Stamraneis)  x6x 
ondis  Breb.  (Surirella)  360,  373,  pi.  13,  f.  585 

var.  Cramena  373.  ^1.  13.  f.  586 

nu-.  ovata  373,  pi.  13,  f.  ^87 

var.  minuta  3^73,  pi.  13.  f.  «88 

var.  aalina  373.  pi.  13.  f.  <89 

var.  angusu  373.  pi.  13.  i.  590 

▼ar.  pimiata  373.  pi.  13.  f.  591 
Otfata  Kit.  {^urtrttia)  m 
Oxyampbora  (Amphora)  ia6, 137  (No.  i) 
0xyrkytukus  KiM.lSyfudra)  311 
9xyrhfn€kus  W.  Sm,  nte  Kit.  (Sjmotfru)  3x1 

'  ira  Gntm,  (Fragi/aria)  333,  pi.  30,  f.  846 

fica  (Grun.)  H.V.H.  (Gninoviella)  333,  pi.  90.  f. 

I  (Ku.)  W.  Sm.  (Nitnchia)  400.  401,  pi.  17,  f.  554 

var.  debilis  40a,  pL  17,  f.  555 

var  tenuirottris  40a,  pL  17,  f.  556. 

var.  foQtioola  Grun.  40a,  pL  17,  t  557 
Pidmeria  Grev.  510  (Na  190) 
palpebnOis  Br6b.  (Navicnla)  ao8,  pi.  4,  f.  175 


846 


4.  176 
.  pL  4.  f.  177 


'  var.  obcuaa  aoB.  pi. 

var.  angulota  209.  |     . 

var.  minor  Grun.  909,  pi.  4,  f.  178 

var.  Barklayana  Qng,  909,  pi.  4,  f.  179 

var.  icroiplena  909 
Palpebrales  (Navicula)  163,  908  (No.  7) 
paludota  W.  Sm.  (Amphiprora)  35x,  ate,  pL  5,  f.  990 

var.  duplex  96a,  pi.  5.  f.  99a 
Pandura  Bnh.  {Savuula)  19a 
pandurirormit  Grun.  (Nitacfaia)  386,  pL  15,  f.  500 
Pandunfonn4*s  (Niuscfaia)  383,  386  (Na  8x) 
Pantocsekia  Grun.  499.  437  (No.  zo8) 
Pantocsekii  Grun.  (Anisodl«-«us)  sai^i 
faradoxa  GwuL  {Batillaria)  39a 
paradoxura  CI.  (Chaetooeros)  491,  499 

var.  Eibenii  <3run.  491,  499,  pL  35,  f.  9x6 
paradoxa  (Lyng.)  Ag.  (Licmophora)  349.  044.  pL  31,  f.  855 
paradoxa  (Gmd.)  Cvrun.  (Niuscfaia)  399,  pi.  15,  f.  5x8 

var.  major  399,  pi.  10,  f.  519 
Pantlia  439.  440.  444  (Na  X09) 
Pmrtlion  A.  S.,  1890  (No.  191) 
Parkcri  Harrison  (Pleurosigma)  950.  958,  pi.  7,  t  980 
farva  Ehr,  (Stauropfera)  X79 
farva  Kin,  {Sr/udra)  314 
parvula  Ku.  (Acfananibn).  978,  980,  pi.  8,  f.  396 
fanmla  KtM.  {Svnedra)  310 
parvulura  Ku.  (Gomphona»ia)  969.  97a,  pi.  7,  f.  306 

var.  lanceolata  979.  pi.  7,  f.  307 

var.  subcapiuta  979.  pi.  7,  f.  308 
panmlus  JK  Sm.  {CampyU'aiscus)  375,*  376 
panmm  W.  Sm.  {Cocconewta)  X47 
pahtla  W.  Sm.  (Navicuia)  918 
pectinalis  (Ku.)  Rab.  (Eunotia)  998,  300.  pi.  9.  f.  370,  371 

forma  curu  30X,  pi.  9,  f.  m 

forma  elongau  «>i,  pi.  9.  f.  37X 

vnr.  venlricosa  Grun.  301,  pi.  9,  f.  37a 

var.  undulata  Ralfs.  30X.  pi.  9.  f.  373 

var.  Soldrolii  Ku.  301 
pectinalis  Kt*.  {Himantidium)  300 
ftdaHs  Or.  6*  Sturt.  {Biddulpkla)  48oi> 
pedalis  (Gr.  ft  Sturt)  Ad.  Schm.  (Grovea)  480*^ 
PedicuUu  (A7».)  Grun.  {AmpMom)  X97 
Pedifutus  major  Grwn.  (Amphora)  197 
Pediculus  Ehr.  (Cocconeis)  987,  988.  pi.  8,  f.  340 
Peduulus  KtM.  (CymieUa)  X97 

Kllucida  Ktx,  (Amphipleum)  949.»  pi.  5,  f.  953 
lu  A.  S.  (Cocconeis)  990.  pi.  99,  f.  899 
Peutapodiscus  £hr.,  1843  (No.  149) 
Peponia  Grev.  499,  431  (No.  98) 
Peragalli  Leud-Fort.  (Pseudo-Synedra)  39c* 
Peragalli  Br.  &  Her.  (Rouxia)  944* 
Peragallin  SchUtisPeragallow 
Pemgnlloa  SchQtt  413,  ^19  (No.  Z7  his) 
peregrina  (Ehr?)  Ku.  iNavicuIa)  175.  177.  pL  3.  ^'  k>» 
var.  Meniscus  Sebum.  X78,  pi.  3,  f.  xoa 


var.  Meniscuhis  Sduun.  X78.  pL  3,  f.  X03 

forma  Upsaliensis  Cxrun.  178.  pi.  x,  f.  X04 

perfofatus  Ehr.  (Coadnodiacos)  599,  pL  34,  f.  899 


Perip/era  Ehr,,  1844  (Na  99) 
""   ' '       ^hr.  48X,  491.  499  (N 

Mia  Ehr.t  X844  (N 

■■  Cohn  and  Jan., 
permajgna  Bailey  (Navicula)     , . 
Feionia  Breb.  9l  Ant  vB,  333  (Na  53) 


48X,  491.  493  (Na  xss) 
PerisUphania  Ehr.,  X844  (No.  X03) 
PertMonimm  Cchm  and  Jan.,  x86a  (No.  7) 


Bailey  (Navicula)  917,  9x8,  pL  5,  f . 


a  7) 
1.PI-: 


perposilla  (3mn.  (Amphora)  X96, 197,  pi.  x,  t  X9 

perpusilla  Grun.  (Navicnla)  996,  999,  pi.  35,  t  9IX 

PeiTya  Kitton  408  (Na  81) 

Perstriaue  (Navicula)  X63,  9x0  (Na  7) 

Perstriaue  (SchiBooema)939  (No.  7) 

peusiformis  Pant  (Hemtaulus)  458 

petasiformis  Fant.  (PkMarin)  457,*  458 

PetiUana  Gran.  (Niuacbia)  399,  393^^  16,  f.  590 

Pbcenioenteron  Ehr.  (Stauroneisrz58^  xoo,  pL  x,  1  90 

Phfyettnia  JTtt.,  X846  (Na  7) 

phyUtpta  Ktt.  {Savicmla\  x86 

pianata  Ckeg.  (Cocconeis)  988,  pL  99,  f.  8x8 

pinnata  Raqs  (DieJdeia)  933 

pimnata  Ehr  IFwi/aria)  333 

pinnau  (Ehr.)  H^. H.  (Grunoviella)  333 

pinnata  Ralfik  (Schisooema)  933 

Pinnata  W.  Sm.  (Smrirti/a  373; 

Piimularia  Ehr.  936  (No.  7) 

Pinnularia  O.  (Navicula]  X67,  906,  907,  pL  97,  £  758 

Pinnuhute  (Navicula)  X63,  164  (Na  7) 

^iUares  J.  Brun.  (Tnbularia)  337* 

Placentula  Ehr.  (O>oconeis)  987, 988,  pL  8,  f.  34X 

var.  lineata  988.  pi.  8, 1.  349 
PUutntula  Ehr.  (Navicu/a),  X87,  9X9 
Plagiodiscus  <3run.  and  Eul.  374  (No.  78) 
Plagiogramma  (3rev.  334,  337  (No.  58) 
Plagiogranimese  993,  334  (Tribe  X.) 
Piagioirtpis  (Amphiprora)  961  (Na  95] 
Plagiolropis  Pfiu.  (Tkt>pidoneis)  96x,  964  (Na  95) 
cAana  W.  Sm.  (Niusdiia)  387,  pi.  15,  f.  503 
Planktoniella  Schutu  534  (Na  187) 
Pleurodesmium  Ku.  4^  (Na  XX7) 
Pleuroneis  Qeve.  986  (Na  34) 
Pleurosigma  W.  Sin.  X59,  X19,  960  (No. : 
PUmrostfhonia  Ehr.,  X844  (Nos.  6,  7) 


0 


PUurostra  Aiemg.,  X844  (No.  X09) 

Pleurostauron  Rab.  158  (Na  6) 

pHcaia  Grtg.  {Amphiprora)  967 

pUoOa  Donk.  .(Navicula)  934,  935,  pi.  98,  f.  7^ 

Ploiaria  Fant,  450, 457  (No.  xaa) 

Podiscus  BaiL,  X844  (No.  X49) 

PodocysUs  Ku.  364^  361  (No.  75) 

Podomscus  Ku..  1844  (Na  X09) 

Podosira  Ehr.  499.  447, 448,  S34  (No.  xx9) 

Podosphenia  Ehr.  34X  (No.  61) 

Polyceratium  (^astr.,  x886,  466  (Na  139) 


398* 


poirmorpha  Kta.  {OdomteUa)  ^74 

polymorpha  var.  delicatula  (ClAvicula) 

Polymyxus  Bail.  496  (No.  X57) 

Polyocna  Br^.  (Navicuk)  X69,  X74,  pL  9,  t  99 

Ponticella  Ehr.,  X879  (Na  36) 

Porocyclia  Ehr.,  1854  (No.  X09) 

Pbrodiscus  Grev.  500, 516  (Na  x8o) 

Porostauros  Ehr..,  1843  (No.  6) 

Pbrpeia  Bailey  450.  477  (No.  134) 

PomelHi  Lewis  [Natncula)  175 

praerupta  Ehr.  (Eunotia)  999,  309,  pt  9,  f.  376 

forma  curta  309.  pL  9.  f.  377 

var.  inflau  Grrun.  309,  pi.  9,  f.  378 

var.  bidens  Grun.  30a,  pi.  9,  f.  379 

var.  bigibba  30a,  pi.  9,  f.  380 
pnetexta  Ehr.  (Navicula)  903,  904,  pL  4*  '•  '59 
Pritchardia  Rab.  408  (No  81) 
proiomgatum  W.  Sm.  (PUuroagma)  959 

prostratum  (Berk.)  Ralfs.  (Encyonema)   X48,^   149,  pi.  i,  f.44 
Proteus  Gxts.  (Amphora)  196, 199,  pL  94.  f.  671 
Psammamphora  (Amphom)  196,  X30  (Na  i) 
Psemdo-AwU^prora  Cl  963.  964  (Na  95) 
Pseudo-.Auliscus  Leud-Fort.  ^1,^83  (No.,  149) 
pseudo-Badllum  Grun.  (Navicuhi)  993,  994  pi.  5.  f.  9*4 
Pscudo-Ceratauhis  Fsnt.  481,  483.  484  (Na  143) 
Psettdo-CosfinodiuMS  Grun.,  i88a  (Na  X39) 
Pseudo-Diploneis  A.S.  157  (No.  ?) 
Pseudo-Efithemia  Cl.  and  Gr.  iKo  (Na  35) 
Pseudo-^notid  Grun.  993.  305  (No.  37) 
pseudo-marginau  Greg.  (Cocconeb)  990.  991,  pL  99,  f.  894 
Pseudo-PUurosismm  Grun.^  1880  (No.  99) 
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Pwodo-Stictodiscus  Grun.  466  (No.  13a) 

Plcttdo-SvDedra  Leud-Fortm.  330  (No.  41^) 

PseutUhTrictratium  Gmm.  (No  132) 

Paeudo-Tryblioodla  (Nitzachia)  383.  384 

Pterotbeca  Grun.  430  (No.  96) 

Piycka,tiscus  0\\fe,,  1867  (No.  187). 

Pmtlla  CI.  {Navicuia)  aoi 

pulcbellA  Gray  (Biddutphia)  466.  467*  470,  pU  90,  f.  630 

fukktUu  W.  Sm.  (Stamivtuis)  005 

pulchdia  Ku.  (Synedra)  308,  309.  pi.  zo,  f.  40a 

forma  major  309  pi.  xo.  f.  403 

var.  Smithii  Ralfs  309,  pi.  10,  f.  404 

var.  lanceolau  O'Meara  309,  pi.  10.  f.  405 

var.  vertftlMn  309 
pulchellus  Hardinan  (Cestodiscus)49i* 
pulchdlus  Grun.  (Polymyxus)  ^5, 496 
pulcherriina  Grun.  and  Kitt.  (l*enya)  407,«  408 
puncUU  Lewis  (ActinelU)  306,  pi.  30.  f.  83a 
punctata  Bri.  lAmphipentos)  466,  469* 
punctata  Grev.  (AstrroKiropra)  503 
fuHctata  W.  Sm.  (Cvciotei/a)  533 
puncuta  W.  Sm.  (Navicuia)  161 

punctau    (Sm.)    Grun.    (Nitzschia)    384,^  pL    15,    t 
491 

var  ^'bngata  Grun.  385,  pi.  15,  f.  49a 
fmnctata  W.  Sm.  iStauroneis)  i6x 
punctata  Ktz,  {Staurmuis)  006 
^nftaia  (Trrbiumeila)  407* 
Puncutae  (Campylodiscus)  376,  379  (No.  79) 
Punctati  (Coscinodiscus)  53a  (No.  187) 
punctatus  Bail,  (.\uliscus)  4JB2.  483 

var.  CarpenUiri^e  482 
ponctiser  Castr.  (Ethmodiscus)  ^s* 

Knctulatus  Greg.  (Oiscinodiscus)  ^^,  pL  34,  f.  904 
ipula  Ktx.  (Navicuia)  333.  335,  plT 5,  f.  aa6 
fuHlla  Gng.  (A mj^kifirora)  364 
pusilla  Grun.  Cy-nbalUx)  141,  113,  pi.  i,  f,  a8 
pusilla  Grev.  (GrammatoJ^kora)  355 
pusilla  W.  Sm.  (N.ivicula)  aio,  313,  pL  4,  f.  186 
Pusio  Oeve  (Amphora)  136.  138,  pi.  35,  f.  906 
PVf;maea  Ktz.  (Navicuia)  303,  303,  pi.  4.  f.  164 
iTT^odiscus  Kitton  413,  436  (No.  93) 
Pyxideae  510  (Coscinodisccae) 


Pyxidicula  Ehr.  509,  510  (No.  173) 
PyxiUa  (Grev.)  H.V.H.  420.  430  (Na  96) 


fuadrata  Breb.  {Amphora)  140 

quadrata  Grev.  (Poriiei-i)  477* 

quadratarca  Ad.  Schm.  (Navicuia)  164.  167,  ao7,  pi.  95.  C  704 

quadmtum  W.  Sm.  (Pkurvsigma)  351 

quadriceps  Bail.  (Porpeia)  477 

quadrisulcata  Grim.  (Cymatoneis)  338 

^uadrismicaia  Grum.  {.WavicMla)  338 

Ouamerensis  (Gnin. )  A.  S.  (Cocconds)  389,  pL  pL  99,  f.  8az 

QuamtnHsis  Grun.  (Kabk'fuis)  389 

quartemaria  Ehr.  (Perithvra)  m 

quinarius  Johns,  (.\sterocliscus)  505 

Rabenhorstianum  Grun.  ( Desmogonium)  305,  pL  30,  f.  831 

Reib^nkorstii  Grun.  {Naxdcitla)  170 

radians  (Ku.)  Grun.  (Syncdni)  308,  3(3,  pi.  10.  f.  493 

m  Hat  a  Ro^er  {Diddulpkia)  ^174 

radiatus  Ehr.  (Coscinodiscus)  ^,  539,  530,  pi.  33.  f.  663 

var.  Octilus-Iridis  530 

var.  Asinromphalus  530,  pi.  33,  f.  664 

forma  conspicua  530 

var.  centralis  530 

var.  ooncinnus  531 

var.  Joncsianus  ux 
radiata  Schutt  ((iossleriella)  513* 
Radiati  (Coscinodiscus)  536  (No.  X87) 
radiatus  W.  Sm.  (Eupodiuui)  474 
rsidiolatus  Ehr.  (Coscinodiscus)  537 
Radiopalma  Brun  500,  507  (Na  173) 
radiosa  Ktz.  (N.ivicula)  X75.  180,  pi.  3,  f.  iia 

var.  acuta  180,  pi.  3,  f .  X13 

var.  tenrlla  180,  pi.  3,  f.  X14 
Radiosae  (Navicul.i)  163.  175.  344  (No.  7) 
Radiosie  (Schizoneni;i)  331  (No.  7) 
Ralfsia  O'Meara  X876  (No.  44) 
Ralf&ianus  Gr.  (Craspedoporus)  480^' 
RalCsii  (W.  Sm.)  R.ilfs.  (Actinocycfus)  533,  533,  pL  33,  f.  658 

var  sparbus  (Gr«g.)  Ralfs.  593 
Ralfsii  W.  Sm.  {AsUnoneUa)  331 


Ralfirii  W.  Sm.  (Campytodiscus)  376.  pi.  33.  f.  860 
ramoMisimum  C.  Anrah.  (Navicuia)  331,  933,  pf.  5.  f.  944 

var.  setaceum  Kta.  333.  pi.  5.  f.  345 
raimosiss{mum  Ag.  {Sikinmrma)  331 »  339 
Rapbidse  (Campylodiscus)  376  (No.  79) 
Kaphidieae  133  (Sub-Family  I. ) 
RaphoneideoB  393.  138  (Tnbe  IX.) 
Rapbonets  Ehr.  338,  339,  331  (No.  49) 
Rattraydla,  De  Ton!  48i>  491  (No.  X53) 
reoens  Cleve  ( Rutilaria)  459,  460 
reoens  (Cleve)  H.V.H.  (Rutilariopsis)  45^  460 
recta  Greg.  jAmphiprora)  366 
recta  (Grqr.)  Grun.  (Amphoropsis)  766* 
recta  (Dookin)  Grun.  (I^nkinia)  348*   pL  5,  f.  986 

var.  an^usta  H.P.  348 

var.  minuta  H.  P.  348 
ne/a  Hanixsch  {yi/Msckia)M 
rectangulau  Greg.  (Navicuia)  164,  166,  pL  9,  f.  74 

var.  Stauntonei  Grun.  166 
recium  Doakim  {Pkurosigmi)  348 
Regina  W.  Sm  (Biddulphui)  470.  471.  pL  34,  £.  894 
Regina  Hnb.  (Triuacria)  456* 
Reicbeltia  H.V  H.  xc3.  343  (No.  x5)=GomphoplettFa 
Reinliardtii  Grun.  (Navicuia)  176,  X85,  pL  3,  f.  133 

var.  gracilior  Grun.  185 
Reinkardtii  Grun.  {Stauromtis)  185 
rtmiftfrmis  Ratt.  U'oscimodiuus)  C37 
rcticulatus  Clexe  (Asteromph.ilus)co4iC 
retusa  Breb.  (.Vavicula)  x68,  xto,  pL  3,  f.  79 

var.  subretusa  171,  pi.  3,  f .  80 
reo^rsa  IV.  Sm.  jXi/uckia)  405 
reversum  Greg.  (Pleurosigma)  350,  356,  pL  98,  f.  797 
Rkabdium   WaUrotk  1833  (No.  40) 
RhalKloncma  Ktz.  353,  360  (Na  71) 
Rkabdosira  Ekr.  1869  (No.  40) 
Rhaphidodiscus  Th.  ChristLin  336*  (Na  7) 
RkapkidogUta  Ktt.  1844  (^^o*  714) 
Rkapkococcas  Ekr  X870  (No.  36) 
Rhipidophom  Ktz.  34 c  (No.  6x) 
Rkiumolia  Ekr.  1841  (No.  x) 

Rhizosolenia  (Ehr.  Bnght,  Perag.)  4x3,  4x3,  416,  430,  (Na  84) 
Rhizoaolenicfe  4x3  (Chaetocerea:) 
RluMosoUniofisis  De  Toni  1894  (Na  84) 
Rhoicooets  Grun.  153,  338  (No.  8) 
Rhoicoftigma  Grun.  153,  349,  360  (Na  33) 
Rhoicospheniit  Grun.  968,  375  (No.  38) 
rfaombica  Gn^.  (NavicuLi)  334,  335.  pL  37,  f.  781 
rhomboides  Breb.  (Vanheurdcia)  339,  340,  303,  pT.  5*  f.  349 

var.  crassinervis  340,  pi.  c,  f.  3co 
Rhombus  (Ehr.)  W.  Sm.  (Biddulphia]  466,  470,473.  pi  90,  f.634 

var.  tngona  CI.  466.  ^73,  pL  so,  t.  635 
rhombus  Ral£k  (Tetracyclus)  359 
Rhopalodia  Otto  MuUer  9^,  308  (Na  35a) 
rbynchocephala  Ktz.  (Navicuia)  175,  x8x,  pi.  3.  f.  119 

var.  ampliioeros  i8x,  pL  3,  f.  190 

var.  rostellau  x8i,  pi.  3.?.  lax 
rigida  Ktt.  {A m/kiPteura)  396 

rigidum  W.  Sm.  (Pleurosigma)  950.  951,  959,  pL  6,  f.  965 
Rimaria  Ktt.  1844  (No.  40) 
rimosa  O'Meara  (Amphiproraj  366 
rimosa  (O'M.)  Brun.  (Hydrosilicon)  ^66 
robusta  Greg.  (Amphora)  X36,  139.  pi.  3^,  f.  670 
robusta  Rahs.  (Eunotia)  999,  m,  pL  9,  r.  381 

var.  tetraodon  303,  nl.  9,  f.  38a 
robusta  PanL  (Keralopoora)  47^.'!'  479 
robusu  (Rhizosolenia)  4x4,  pi.  33.  f.  883 
robusta  Ehr.  (Surirella)  369,  371,  pL  la,  f.  577 

var.  splendida  371,  pi.  xa.  f.  578 

var.  tenera  37(.  pi.  xa,  f.  579 
robusta  Ralfs.  (Svnedra)  ^,  316.  pi.  30,  f.  836.  837 
Roeaeana  Rab.  (Melosira)  440.  44a.  pi.  19.  f.  6x4 

var.  spiralis  44a,  pL  19,  f.  6x6 

var.  dentroteres  439* 
RoperiaGrun.  481,  490  (No.  151) 

Roperii  (Breb.)  Kitton  (Actinocydus)  533,  534,  pi.  34,  f.  898 
Roperii  Breb.  {Eupodiuus)  534 
Rosaria  Carmiikaei  1837  (No.  X09) 
Rossicus  Pant.  (Ktenodiscus)  43  x 
ros'eilata  Ktt.  r  (Navicuia)  x8x 
rostrata  W.  Sm.  (Amphora)  X33»  133,  pi.  94,  f.  679 
rostrata  Wall.  (Siigmophora)  156 
Rotkii  Grun.  ( Couinodiscus )  531 
Rouxia  Br  and  Her.  X53.  344,  (No.  17) 
rupestris  A.  Braun  (Gomphogramma)  357 
rupestris  (A.  Braun)  Gnw.  (Tetracydus)  357.^    pi.  xz,  1  489a 
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rwfi€9U  Gr,  fCymteUaJ  144 
RatiUrw  Grev.  499,  433,  459  (No.  loi) 
Rutilariopm  H.V.H.  459  (No.  125) 
ruHlans  fSckUontma)  24  < 
Rylandsia  Grev.  500.  505  (Na  169) 
Rylandrianam  Grev.  (Heierodictyon)  514^ 


ida  Plant,  xtn  (No.  69a) 
s/4  Ujrtv^lCymatotuU) 
Salioa  W.  Sm.  (Amphora)  1391.  134,  pL  i,  f.  6 


sulrain  ( 


var.  minor  134,  pL  i.  f.  7 
ttdimi  W.  Sm.  (Suuironeis)  158. 160,  pL  i,  f.  54 
ioHma  W.  Sm.  (Surirtlla)  373 
ttdinanun  Grun.  (Navicula)  175,  178,  pL  3,  f.  108 
Salfa  Ekr.  {Sjtuylia)  140 

Sandriana  Grun.  iNavicula)  203,  904,  pi.  27,  f.  756 
Sarcophagus  Greg.  (Gomphonema)  274,  pi.  ao,  f.  813 
Samiensis  Grev.  (Amphoru)  13a.  135,  pL  94.  t.  68a 
Saxomica  Rob,  (NavuMla)  240 
Scalares  (Nitzschia)  383,  391  (No.  8x) 
Scalaris  W.  Sm.  (NiUschia)  391,  pi.  3a,  f.  874 
Scalaris  (Raphonets)  329* 

Scalproides  Rab.  (Pleurosigma)  250,  959,  pi.  7,  f.  984 
Scalprum  Br 4k.  (PUurosi/^ma)  256 

Scandinavica  (Lag.)  A.S.  (Navicula)  azo.  919,  pi.  97,  f.  764 
Scandinavicn  Lag.  l.Sfaunmeis)  919 
Seapka  Edwards  (No.  30.  60) 
ScdpMulaHa  Ktt,  1844  (No.  40) 
Sceptroneis  Ehr.  398,  331,  (No.  51) 
Sckiaonewui  {Ag.)  930.  331.  233.  945,  406  (No.  7) 
Schizottau'on  Grun.  936  (No.  7) 
Scbuettia  De.  Toni.  496  (No.  157) 
SckumaHniana{Grun.\CL  {CaUmeis)  9x3 
Schumanniana  Grun.  (Navicula)  aio,  313,  pL  4,  f.  187 
Schwartwi  (Gr.)  P.P.  (Opcphora)  333« 
Scoliopleura  Giun.  159.  946.  (No.  19] 
Scoliotropis  Clev€  947  (No.  19) 
SeoHca  Ktt.  [fycloUlla)  449 


Scotua  W.  Sm.  {Lymbella)  xcx 

ScoticMS  (ICtt.)  GrvM.  LHyalodiscus)  449 

Kulpu  (Shadb. )  H.V. H.  (Biddulphia)  470,  476.  pL  91.  f.  645 

•culpu  Ehr.  (Navicula)  9x6.  pi.  4,  f.  194 

Sculpteae  (Navicula)  163,  ai6,  233  (No.  7) 

sculftum  Shad.  ( TriceraHum)  476 

sculptus  (W.  Sm.)  Ralfs.  48a,'f  pL  ax,  f.  646 

var.  coelata  489 
Bcutelloides  W.  Sm.  (Navicula)  9x0,  211,  pi.  27,  f.  76% 
Scutellum  Ehr.  (Cocconris)  286.'!'  287,  pi.  8,  f.  338 

var.  staurioneiformis  287 

forma  parva  287.  pi.  8,  f.  339 
Scutellum  aAfeara  {:\avicula\  198     . 
Scutum  Schumann  ?  (Navicub)  210,  213.  pi.  4,  f.  185 
Scytdlum  Ag.  1827  (No.  7) 

•ejuncia  Ad.  Sch.  (Navicula)  169.  X75.  pl-  ^S>  '•  7^ 
semen  Ehr.  (Navicula)  176,  187.  pi.  25,  f.  718 
Seminulum  Grun.  (Navicula)  226,  227,  pi.  5,  f.  998 
umipUna  Grev.  {Pimmularia)  909 
Septenarium  Ehr.  jAclinogonium)  503* 
serians  Breb.  (Navicula)  216,  217,  303,  pL  4,  f.  196 

var.  brach>sira  217,  pi.  4.  f.  197 
Serianteae  (Navicula)  163,  216  (No.  7) 

serpentina  (R^Ifs.)  Ehr.  (Gramnutophora)  354,  355,  pi.  ix»  f. 
48aa 

var.  pusillrt  355 
utacet/m  Kt*.  {Sckivmema)  233 
setigera  Bri.  (Rhizosolenia)  414.  pi.  17,  f.  6o9 
ShadboUianum  Grev,  (Triceratium)  466,  467* 
Skrubsolii  Cleve  {Rkigosolenia)  415 
senarius  John?.  (Asterodiscus)  505 
Sigma  W.  Sm.  (Niuschiii)  396,  398,  pi.  16,  f  531 

var.  iniercttlens  Grun.  396,  pi.  16,  f.  532 

var.  rigida  (Ktr.)  Grun.  396.  pi.  16,  f.  533 

var.  rigiduin  Grun.  396,  pi.  16,  f.  534 

var.  Sigra.ntella  Grun.  397,  pi.  16,  f.  535 
Sigroata  (Nitzschia)  383.  396 
S&ma/ella  Dreb.  1838  (Nos,  14.  «.  81J 
Sigmffidea  W.  Sm.\Amphipteura)  ^9$ 
Stgmaid^a   W.  Sm.  (Hom<Jtocladia)  397,  458 
Sigmoidea  (Ehr.)  W.  Sm.  (Nilrschia)  395,  127,  pi  16,  f.  598 
Sigmoidca  (W.  Sm.j  H.V.H.  (Nitzschia)  408 
Sigraoideac  (Nitrschia)  383.  395 
Suicula  (Ehr.)  CI.  Caloneis)  219 

var.  gibberula  290 

var.  ventricosa  220 
simplex  Witt.  (Pyrgodiscus)  496  .         ,  _^ 

stmulans  Donk.  (Navicula)  934,  935,  pL  97,  f.  784 


SinoaU  (W.  Sm.)  Grun.  390,  pL  15,  f.  516 

var.  Tabdlana  Grun.  39X,  pL  zj,  f.  517 
Skeletooema  Grev.  499,  436  (No.  106) 
SUsvUemsis  Grun.  {Navicula)  x8o 

Sroithii  (Ralis)  H.V.H.  (Biddulpliia)  470.  474,  pL  vi.  ff.  641 
Smithii  RaUiK.  (Cerataulu*)  466.  468,>t'  474 
Smithii  Thw.  (Mastogkxa)  153, 154,  pL  9.  f.  60 

var.  lacustris  Gmn.  153.^  154,  pi.  9,  f.  6z 
Smithii  Ag.  (Navicula)  931,  pi.  5^  1.  941 
Smithii  Br^b.  (Navicula)  197,  198,  968.  pi.  4,  f.  i^xa,  k 

var.  aestiva  198 

var.  Scutellum,  198,  pi.  4,  f.  159 

var.  ftuca  X98.  199 
Smithu  Ag.  {SchiMtneima)  931 
Smithii  Grun.  (Stiuroneis)  158.  161,  pL  i,  f.  58 
Smithii  Ralfs.  (Surirella)  369,  370.  pL  31,  f.  86s 
SoL  Wall.  (Cosctnodiscos)  513 
SoL  SchOtt  (Planktoniella)  ^* 
Solaris  Greg.  (Navicula)  X76ri86,  pi.  95,  f.  717 
Solea  (Breb.)  W.  Sm.  (Cymalopleura)  366.*  967,  pL   u,  C 
489^ 

vjr   regula  (Ehr.)  FLilfs  367 
SQieit&lii  t(^.  Sm,  part.  ( /fimam/idimm)  301 
&:fEium  llcib.  450,  455  (No    xai) 
Sp,itan^d!um  Brtb.  1B57IN0,  167  [ 
SoreK  R[A    lEpiihcmui)  394.  395,  pi  9,  f   351 
sp-^lhukua  Breb  (Niiuchta)  39J,  pt,  j6,  f.  ^^ 

rat.  hfAlini  391,  j^,  pi  i6v  f.  S»4 
Spill hulat^E  \  N i UicS m  'i  jBj    39-^  (No.  S i  j 
spa'bulotum  Sh^d  (Euphjllodiuml  365 
tpaihulatum  (Shad  )  RV.H,  (Paclo^ii).T6c 
tp<!dcHUiit  W   Sm,  ( Pl«urcssigma)  950,  ajj^  pL  aB,  £  7M 
spcct.ibilcs  (Niusehm)  383.  j^t  {Uo.  Si) 
spectAbilis  Grt^g,  (Amphora)  137,  pi,  24,  t  6S7 
speciabjli^  Greg.  (Kavlctil.i)  aoa,  pL  47,  T  ?^ 
spectrvbilii  (Ehr,)  R^\U.  (Nirischia)  jBa**   »8,  pi,  z6,  f.  541 

p^ifatii'ii  Khf.  {Sytntira)  ^ 

SpenccriL  W.  5ni-  (PlcumiigiiKi)  250.  flo 

VAT.  Sfiiahii  Gnm  2^57,  pJ.  7,  f.  37^ 

V4r    Kuizingii  Gmn,  ^57,  pi.  7,  f.  jtt 

var.  acutiuscuia  Grun.  957 

var.  nodifera  Grun.  957,  pi.  7,  f.  978 

var.  curvula  Grun.  958,  pi.  7,  f.  979 
Spermatogonia  Leud.  Fort.  541  (No.  191) 
Sphcerophora  Hauall  1844  (No.  109) 
sptuerophora  Ktz.  (Navicula)  916,  pi.  4,  f.  19$ 
Sphcerotermis  Ehr.  1859  (No.  X09) 
Sphenella  Ktt.  (No.  97) 
SphctMsira  Ehr.  (No.  97) 
SpimctocYstis  Hassall  1845  (No.  77) 
spicula  W.  J.  Hickie  (Stauroneis)  158.  160.  pL  i,  f.  53 
Oralis  W.  Sm.  {Campylodiscus)  374 
spiralis  Ehr.  (Liparogrra)  449 
spiralis  Ktz.  (Surirella)  369.  374.  pi.  13.  f.  59a 
^Hosa  W.  Sm.  lOrthosi*a)  449 
spinosa  Kitton  (  rrochosira)  435* 
splendens  Shad.  (Actinophenia)  497 

splendens  (Shad.)  Ralls.  (Actinopcychus)  496,  497,  pi.  99,  f.  649 
splendens  Ktt.  (Synedra)  310 
spUndida  Ehr.  {Navicula  f)  371 
splendida  Greg.  (Navicula)  190.  193,  pi.  96,  f.  799 

var.  Puella  Ad.  Schm.  193,  pi.  96.  f  730 
splendida  (Greg.)  Grun.  (Orthoneis)  983.V  984,  pL  99,' f.  814 
^tendida  Ktt.  (Surirella)  370,  371 
splendidus  Grev.  (Porodiscus)  516^ 
Squammosee  (Rhizosolenia)  414 
stauntonei  Grun.  (Alloioneis)  166 
Staurogramma  Rab.  158  (Na  6) 
Stauroneideae  (Navicula)  906  (No.  7) 
Stauroncideae  (.Schizonema)  232  (No.  7) 
Stauroneis  Ehr.  152,  158, 161.  907.  9X9  (Na  6) 
ttaurmui/ormis  W.  Sm.  (Cotconeis)  987 
Stauroptera  Ehr.  936 
stauroptcra  Grun.  (Navicula)  x68,  X71.  pi.  9,  f.  85 

var.  parva  17a,  pi.  2,  f.  86 
stantopteia  (Greg )  Ci.  (Pseud<hamphiprora)  963.  964 
Staurosigma  Grun.  i^  (No.  6) 
Staurosira  (Fragilarui)  323,  325  (No.  44) 
Stella  Norm.  (Asterolaropra'  505 
Stella  Ratt.  (Stelladisciis)  505'*' 
Stelladiscus  Rattray  500.  505  (No.  168) 
stellatus  Grev.  (Glyphodibcus)  48s'*' 
Stelliger  Bail.  (Hyalodiscus)  448^' 
Stenoneis  Cleve.  159,  941  (No.  19) 
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Stenopterobia  De  Breb.  374  (No.  78) 
Stephanodiacus  Ehr.  509  (No.  183) 


Stephonos^nia  Ehr.  437.  50a  (No.  107) 
Stephanopyxis  Ehr.  439,  434,  445,  510  (^ 
SUphanosira  Ekt.  1848  (No.  109) 


Stephanos  {Hers.)  Schutt  {//rmsemieila) 416 
Stictodesmis  Grev.  336  (Na  7) 
Stictodiacos  Grev.  500.  w6  (No.  170) 
SHctoneis  Gntn.  x868  (No.  3a) 
Stifirmophora  Wallich  156  (No.  4/1) 
Stoltertothii  Castr.  (Porodiscus)  516 
StolterfoUul  H.  P.  (Rhisosokmia)  416 


Stoschia  (Janisch)  510.  537"^  (No.  x88^ 
Strangulonema  Grev.  499, 431  (No.  99) 
Streptotheca  Cleve  450,  463  (No.  199) 


striau  (Ku.)  Grun.  (Cydotdla)  446,  pi.  aa,  f.  651 

var.  stvlorum  446 
striata  Stoit,  (Eucampia)  416 
Striatae  (Campylodiacus)  376.  378  (No.  79) 
..36a  (No.  73) 


Striatella  Agardb.  ^52. 
striatula  I^ngb.  (tragi 
striatula  Turpin  (Surir 


'ragifann)  w,  324,  pi.  30,  f.  84a 
Turpin  (Surirella)  369,  371,  pi.  13.  t  580 

var.  biplicata  Grun.  371.  pi.  13,  .  581 
striatus  Shadb.  (Campyloatvlus)  318* 
striatus  Ktt.  [Coscinodiscus\  446 
striffilis  W.  Sm.  ( Pieurosigroa)  350,  256,  pL  7,  f.  a75 
strtpitaius  Witt.  (Cascinodtuus)  536 
strigosmm  W.  Sm.  {^Piemrosi^a)  351 
striolatum  Ehr.  (Tnceratiunn  466 
striolatum  {Ehr.)  Roper  ( Trxceratium)  47a 
Strombus  SchUtt.  1803  (No.  84) 
Stylaria  Borj^,  1833  (No.  6x) 
StyUmeis  EMr,=typof;»  error  for  Sceptroneis 
styliformis  Bri.  (Khizosol«!ni.i)  4x31*  414,  4«Sf  pl-  *7i  ^'  601 
Stvlobibliuni  Ehr.  3^.  359,  (No.  70) 
subeequalis  Grun.  (CynobelU^  141.  143.  pi.  x,  f.  36 
svbaqnalis  W.  Sm.  (Cymielta)  190 
subcapitata  Greg.  (.Navicula)  168.  173,  pi.  a,  I  91 

var.  paucistriata  X73,  pi.  a,  f.  9a 
subcokeereHS  Tkwaifes  [ColUtonema)  339 
subcoharens  Grun.  (Homteociadia)  408 
subcohoerdis  Grun.  var.Scotica  (Homoeocladia)4o6^ 
subcohcerens  (Grun.)  H.V.H.  (Nitzschia)  ^,  pi.  35.  f.  915 
cubcincu  Ad.  Schm  (Navicula)  191,  195,  pi.  a6,  f.  737 
suMivisa  Grun.  {Navicula)  333 
SubJUxilis  Wm.  Sm.  ll/etosira)  44a 
subhamulata  Grun.  (Navicula)  333.  33^.  pL  5.  f.  335 
subinflata  Grun.  (Navicula)  ao6,  3o8,  pi.  37,  ?.  760 

var.  elliptica  308 
sublinearis  Grun.  (Navicula)  x68,  170,  pi.  a,  f.  78 
suborbicularis  Gref?.  (Naviculu)  197,  199,  pL  30,  f.  748 

var.  cofTearformis  Ad.  Schm.  199.  pi.  36,  f.  749 
subretusa  Grun.  {Navicula)  17X 
subsalba  W.  Sm.  (Surirella)  ^.  370.  pi.  31,  f.  866 
subsessilis  Ehr.  (Achmuithes)  378.  379.  pi.  8,  f.  335 
subtile  Ehr.  (Gomphonema)  369.  371,  pi.  39,  f.  811 
subtilis  (Greg.)  Raifs.  ( Actinocyclus)  533,  534,  pL  33,  f.  66x 
•ubtiKs  Ehr.  (Coscinodiscus)  536 
subtilis  Eul.  (Coscinodiscus)  m 
subtilis  (Ehr.)  Grun.  (Coscinodiscus)  539.  53a,  pL  34,  f.  90Z 

var.  Normanii  Greg.  533.  pi.  33,  f.  668 

var.  Rothii  Gm  1.  533 
subtilis  Grun.  (Denticula)  35a,  pi.  xi,  f.  464 
sttbtilis  Orur.  /Eupodiscus)  534 
subtilis  BaiL  (Hyalodiscus)  449 

var.  Scotica  ^8,  pi.  35.  f.  917 
subtilis  Grun.  (Nitzschia)  400,  40X,  pi  17*  f.  55a 

var.  palrAcea  Grun.  401,  pi,  17,  f.  5.S3 
subtilis  Greg.  {Pinnularia)  189 
sulcata  (Ehr.)  Ktz.  (Melosira)  439.^'  440, 444,  pL  191  f.  604 

TRT.  genuina  Grxin.  444 

var.  radiata  Grun.  444 
sulcata  Ehr.  (Paralia)  439 
su.'cata  Heib.  {Paralia)  444 
■uperbi  Ku,  (Synedra)  308,  316,  pi.  90,  t  834 
superimposita  Ad.  Schm.  (Navicula)  177, 189,  {d.  35,  f.  724 
Suriraya  Pfits.  i863«Surirella  (Na  78) 
Surirelb  Turpin  364.  368  (Na  78) 
Surirella  (Ehr  ? )  Grun.  (Raphonas)  330,  pi.  10,  t  397 

var.  Australis  330,  pi.  xo,  f.  398 
Surirellse  364  (Tribe  XVl.) 
Surirellincae  393.  364  (Cohort  III.) 
Symblefkaris  Ehr.  1873  (Na  133) 
Symboiophora  Ehr.  406  (No.  157) 
Spuyclia  Ehr,  X40  (No.  a) 


Syndendrium  Ehr.  437  (No.  9^) 
Syndetocystis  Ralfs.  439,  433  (No.  xoo) 
Syndeton4*is  (Grun.)  413.  435  (No.  91) 
Synedra  Ehr.  834,  339,  307.  333  (No.  40) 
Synedreae  991,  307  (Tribe  VII.) 
Syringidium  Ehr.  413,  437  (No.  93) 
Syrinx  Corda  1834  (No.  64) 
Systephania  Ehr.  435  (No.  103) 
Tabetlaria  Ehr.  353,  356  (No.  68) 
Tabelleria  Ehr.  (Navicula)  x68,  X7a.  pi.  3.  f.  87 

var.  stauroneiformis  173 
TabellariesB  338.  353  (Tribe  XV.) 
Tabellariineae  993.  338  (Cohort  II.) 
Tabularia  Ktt.  X844  (No.  40) 
tabulata  Kt%  {Syuedia)  314 
Tabulina  Brun.  450.  477  (No.  X35) 
Temia  W.  Sm.  (Nitzukia)  409 
Tamesis  Qeve  (Streptotheca)  463^'  464 
Tchestnovia  Pant.  488  (No.  X49) 
Temachium  IVallroth  X833  (Na  36) 
,  tenetla  Bra.  {Navicula)  180 
tenera  W.  Sm.  Amphora)  X38 
tenera  Greg.  {Surirella)  37X 
tenue  Ag.  {Diatoma)  3^ 
tenuioollis  Heib.  (Fragilaria)  333  396,  pi.  30,  f.  843,  843  bis 

var.  intermedia  396,  pi.  30,  f.  844 
tenuicomis  Grun.  (RutlLiria)  433^ 
tenuis  Grun.  (Cosmiodiscus)  5ax* 
tenuis  Castr.  (Cyclophora)  937 
tenuis  Ktx.  (E>enticula)  351.  35a,  pi.  xz,  f.  461 

var.  inflata  353,  pi.  xz.  f.  4^ 

var.  frigida353.  pi  xx,  f.  463 
tenuis  (Kul)  Grun.  (Licmophora)  343.  345,  pL  31,  f.  859 
tenuis  Kts.  {MeloHra)  443 

tenuissimum  W.  Sm.  (Pleurosigma)  350.  358,  pi.  98,  f.  798 
Terebraria  Grev.  338,  339  (No.  48) 
Termes  Ehr.  {Navicula)  174 
temaria  Perag.  (Heribaudia)  543^ 
Terpsino«  Ehr.  450.  4S».  453  (No.  X17) 
tessiilata  (Roper)  Gnin.  (Roperia)  490* 
tessalatus  Roper  {Rupodiscus)  490* 
Tessella  Ehr.  363  (No.  73) 
Tefetudo  Brun.  (Tabulina)  477* 
Tetracyclus  (Ralfs )  Grun.  35a.  3C7,  359  (Na  69) 
Tetragramma  Ehr.  453  (No.  X17) 
tetraodon  (Eunotia)  304 
Tetrapodiscus  Ehr.  1843  (No.  X49) 
Thala&sionenui  Grun.  319  (Na  41a) 
Thalassiosira  Cleve  439,  436  (No.  X05) 
Ttulassiothrix  Qeve  and  Grun.  307.  3ax  (Na  43) 
Thaumatodisci  Cleve  1885  (Nos.  90,  09) 
Thauroatonema  Greville  437  (No.  93) 
thermalis  Ktt,  {Denticula)  ^S"^ 
thermalis  (Ku.)  Grun.  (Nitzschia)  388, 389,  pi.  15.  f.  509 

var.  intermedia  Grun.  389.  pi.  15.  f.  5x0 

var.  littoralis  Grun.  389 
Thuretii  Breb.  (Campylodiscus)  378,  pi.  14,  f.  S9< 
tincta  (Ag.)  Grun.  Licmophora  34a,  344,  pL  31,  t.  856 
torta  Breb.  ISurirella)  374 
Toxarium  (Svnedra)  309,  317  (No.  40) 
Toxonidea  Donkin  X53.  347,  349  (No.  30) 
Toxosira  Breb.  (No.  36) 
Trachyneis  Cleve  306  (No.  7) 
Trachysphenia  P.  Petit  338.  33X  (No.  50). 
tranu-ersaU  W.  Sm.  {Pleurosigma)  359 
Trevelyana  Donlc  (Navicula)  X64, 166.  pi.  a,  f.  73 
Trioeratium  IChr.  X57.  466.  469  (No.  139) 
tridentula  Ehr.  (EunotUt)  999.  30X,  pL  9,  f.  37s 
trigonum  Bailey  {Ditylum)  494 
Trigo-ium  Cleve  X867  (No.  X39) 
Trinacria  Heib.  450,  455  (No.  X3x) 
trinode  W.  Am.{Achnanthidium)  989 
trinodis  (Ainott)  Grun.  (Acnnantbes)  978,  989,  pi.  98,  f.  788 
trinodis  Grun.  {Navicula)  330 
trinodis  Grun.  {Rhoiconns)  989 
triodon  Ehr.  (Eunotia)  399,  303,  304,  pi.  9,  f.  383 
Tripodiscus  Ehr.  1839  (No.  X49) 
triquetra  Wall.  (Hydrosera)  4C3.  454 
triundulata  Grun.  {Naviculayo^ 
Trochiuia  Mrntagne  iZrj  (No.  xxa) 
Trochosira  Kitton  434  (No.  X03) 
Trockus  {Ehr.)  Schum.  {Navicula)  9x3 
Tropica  Schutt  (Gossleriella)  U3,>C 
Tropidonds  Cleve  X59, 96^  (No.  95) 
Truania  Pant.  499,  497  (Na  158) 
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TrybUooeOa  (W.  Sro. )  Grunow.  383,  384, 388.  408  (No.  81) 
TkybUoocUa  Hnntzsch  (Nitxschia)  384. 3^5,  pL  15. 1  493 

var.  lieridensU  385.  pL  15,  f.  494 

ru,  calidA  ^5,  pi.  15,  f,  495 

var.  Uttoralis  385,  pi.  15.  f.  496 
Tkciiestnovia  Piuit  1803.  448,>t>  (Na  149) 
Tkibularia  Bnin.  337  (Na  57  Hs.) 
tnmida  ^b.  (CvmbeHa)  141. 148,  pL  i,  ff.  49 
immida  W,  Sm.' {Navictiia)  187 
tnmida  (Breb.)  Rab.  (ScoUopleura)  246.4'  pU  5.  f.  084 
htmidmm  Brti,  {Coeectumui)  148 
tmnidula  Gnm._?Cymbella)  141,  145,  pi.  %^,  f.  697 

.....   .a.y -^895,896 

638 

htrgida  Ekr.  (Cerahiius) ^7i 
htrgula  Gr^,  {Cymbelia)  149 
turgida  (Ebr.)  Ktz.  (Epitberou)  994.*  995,  pi.  9,  f.  346 

var.  Westernmnni  Ku.  99J.  pi.  9,  f  347 

var.  fi^anulata  995,  pi.  9,  f.  348 

Tar.  Vertagus  995,  pl  9«  f^-  349 
tttrgi<ltt  W.  Sm.  (Sunrella)  369,  379,  pL  31,  f.  867 
tiugidum  (Greg.)  Grun.  (Encyoneina)  149,  pi.  x,  f.  45 
Turm  (Creswdlw)  H.V.H.  434 
Tunis  (Grev.)  Ralrs.  (Stepbanopyxis)  434 
Tuscula  Ebr.  (NavicuU)  906,  pi.  4,  f.  166 
UUia  (Niuscb)  Ebr.  (Synedra)  «38.  3x0,  pt  xo,  f .  409 

▼ar.  splendens  310,  pL  xo,  I.  4x0 

var.  subflcqualis  (Gnin.)  310,  pL  10,  f.  4x1 

▼ar.  longissima  310,  pL  10.  f.  4x9 

▼ar.  tpatbulifem  Grrun.  307*   31  x,  pi.  10,  f.  4x3 

var.  ampbirhyncbus  31X,  pL  xo,  f.  4x4 

var.  Danka  311,  pL  10. 1.  4x5 

var.  lanceolata  31X.  pi.  xo,  f.  416 

var.  obtusa  311.  pi.  xo,  f.  417 

var.  oxyrhyncbus  3x1,  pi.  xo,  f.  4x8 

var.  vitrea  31  x.  pi.  10,  r.  4x9 
Ulnafia  Ktt,  1844  (No.  40) 
Uiva  Vatuhtr  1803  (No.  63,  7) 
uhfocea  Btrk.  [Dukteia)  233 

ulvaoea  (Berk.)  H.V.H.  (Navicula)  233,  pi.  97,  f.  78X 
umbonau  Grev.  (Xantbiopvxis)  sxa't' 
nndau  W.  Sm.  (Fragilaria)  3B3.  3a4t  pL  30>  <•  ^41 

var.  oonstricta  394 
nndolata  (Bailey)  Grrg.  (Synedra)  309.  3x7,  pL  xo,  f.  437. 
undulatum  Ebr.  (Lithodesmium)  46s,*   pi,  X9,  f.  697 
umdulalum  Bri.  ( Triceratium)  494 
undulatus  (BaiL  ?)  Ralfi  (Actinoptycbus)  493.*  495 
undulatus    Ebr.    (Actinoptycbus)   493,*  494,*  496.  pi  99,  f. 

648 
undulatus  Ralfs.  (Actinop*ycbus)  495, 496 
undulatus  jDebya)  494 
undulatus  (Ompbalopelta)  494 
UngeriGrun.  Gompbonitzscbia)  406't' 
unipuncuiu  Ag.  (Striaiella)  362,*  363.  pi  xa,  f.  4850 
vadllans  Ad.  Schm.  (Navicula)  191,  X94.  pL  3.  f.  X50 

forma  minuta  X94 
Vagw  (Campylodiscus)  376,  377  (No.  79) 
Vanbcurckia  Breb.  939,  940  (No.  xx) 
Van  Heurckiella  Pant.  540,*  (No.  X9X) 
Van  Heurckii  Grun.  magiogramma)  337,  338,  pL  xo,  f.  391 
Van  Heurckii  Grun.  (Plagioiropis)  264,  965,  pL  6,  f.  90$ 
Van  Heurckii  Grun.  (Rboicosphenia)  975.  276,  pi.  7.  »•  3« 
varians  Lauder  (Ch.)  jBacteriastrum)  422.  pi.  x8,  f.  605 
varians  Ag.  (Mdosira)  438.*  439i  44©,  441.  pl-  i8i  ^  6«« 
Vaucberise  Kti.  (Synedra)  308,  310,  pi.  xo,  f.  406 

var.  porvula  3x0.  pi.  10,  f.  407 


var.  permtnuta  Grun.  3x0,  pL  xo,  t  408 

var.  deformb  3x0,  pL  30.  /.  833 
Vaoeris  Ktx.  (EunoUa)  999,  301,  pL  30,  f.  896 

var.  obtusiiiacula  Grun.  30X,  pi.  30,  t  897 
veneta  Ktz.  (Ampbora)  x^  X34,  pL  x,  (.  xx 
vmttm  Kts.  (Navicula)  x8x 
vemMcasa  Kit.  iEfUMewUa)  a^ 
ventricoaa  (Ebr.)  Donk.  (Navicula)  9x9,  990,  pi.  5.  C  909 

var.  mmuta  990.  pL  5.  t  9x0 
vmfricasa  Kt*.  (S/auratuis)  ao7 
ventriooaum  Ktx.  (Encyonema)  149.  X50.  pi.  x,  f.  49 
ventricosom  Gtmt.  (Gompbonemii)  969,  974,  pi.  8.  t  3x4  Hs. 

var.  omata  Grun.  274 
Vermfeularis  (Ktx.)  Grun.  (Nitzsdiia)  395.  pL  x6.  f.  599 
rerttupu  Kt*.  {EpUkemia)  995 
verUkra  Grtg.  \Syn»dn)  jog 
Vesuutifira  Hassail  1845  (No.  X09) 
VUrio  AtMUer  X788  (No.  81) 
viMc  Ekr,  {GcmfMmima)  973 
virescens  Ralfis  (Fragilaria)  393.«   pi.  xx,  f.  449 
virsata  (Roper)  Grun.  (Hantzscbia)  381.  pi.  X5,  f.  488^ 
vindis  Kts.  (Navicula)  X64,  X65,  pi.  9,  f.  70 

var.  oommutata  Grun.  165.  pL  9.  t  7X 
vividula  Ktx.  (Navicuki)  X75.  179,  pi.  3.  i  1x5 

forma  minor  180,  pi.  3.  f.  xx6 

var.  avenaoea  180.  pL  «,  f.  x  17 

var.  Slesvicensis  x8o,  pi.  3,  f.  1x8 
vividula  Breb.  (Vanbeurckia)  239.  240,  pL  s»  f.  951 
vitrea  Norman  (Nitzacbia)  399,  pi.  x6,  r.  544 

forma  major  399,  pi.  x6,  t.  M5 

var  lalinarum  309,  pi.  16,  C  546 

var.  recta  400,  pf.  x6,  f.  547 
vitrea  (W.  Sm.)  Grun.  (Plagiotropis)  964.  965.  pL  99,  f .  805 
vitrea  JCtM.  (Sytudra)  31X 
Vivaces  (Nitsscbia)  3133,  w  (No.  8x) 
vivax  W.  Sm.  (Nitzscbia)  399.  pi.  33,  f.  877 
vortex  Witt.  (Gyrodiscus)  503* 
Vorticella  Muller  X788  (No.  27) 
VuJIfarf  Tkw.  {Colktanema)  940 
vulgare  Bory  (Diatoma)  348*    pL  xx,  f.  465 
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Zodiacus  Ebr.  (Eucampia)^x.*  pi.  X9,  f.  698 
zonulatus  Rattray  (Aulaoodiscus)  488* 
Zygoceros  Ebr.  466  (Na  X39) 


General  Index. 


Al8e87 

Apparatus,  aocessory  a8,  for  oonecUng  99,  for  marine  gather- 
ings 40 

Authors  cited  in  this  work  zax 

Auxospores  17,  31—23.  forced  production  of,  in  cultiTations  c^ 

Beads  8.  alveoles  or  hollows  8,  proved  hj  sections  88,  by  meuTkc 
deposit  88.  when  subnMTged  88,  by  fragments  of  broken 
valves  89.  in  Triceratium  and  Coscinodlscus  90,  in  Pinnu- 
lana9X 

Bibliography,  general  104,  special  of  British  Isles  1x3 

Blank  space  8 

BQtschli.  Prof.  O.,  on  movement  9,  la 

Camera  lucida  38 

Caniliculi  91 

Cell,  the  Miquel,  for  cultivation  49 

Chlorophyl  5 

Chromatophores  3 

Cingulum  i 

Classification  of  Pfitzer-Petit  founded  on  endochrome  95,  of  H. 
L.  Smith  founded  on  raphe  97,  in  this  work  97 

Oeaning  diatoms  65 

Coleoderm  a 

Collecting  diatoms  39,  inland  99,  marine  and  pelagic  39,  marine 
deposits  43,  guanos  49,  lacustrine  JepoeitS43 

Collecting  instruments  39 

Collections  of  Diatoms  no,  used  for  this  work  rxx 

Collectors  cited  in  this  wdrk  I3i 

Colouring  matter,  how  composed  5. 7 

Condensers  35 

Conjugation  31 — 34 

Connecting  band  i 

Cox,  Jacob,  D.,  on  deformed  diatoms  57—60 

Cox,  J.D.,  on  Movement  9 

Crypto-Raphidieoe  93,  123,  4x0 

Cultivation  of  Diatoms  43;— 5^,  Dr.  Macchiati  on  44,  Dr.  Miqtiel 
on  44,  ordinary  cultivations  of  fresh  water  diatoms  46, 
artificial  cultivation  of  marine  diatoms  47,  pure  cultivation 
48,  the  Miquel  cell  49.  Mr.  Gill's  cultivations  50,  results 
of  experiments  with  cultivations  53 

Cultivation,  Dr.  Miquel  on  17.  44 

Deby,  Julian,  section  of  Navicula  3,  X4,  on  deduplication  14,  15 

Definitions,  see  Terras  described 

Deformed  diatoms  56^5 

Deposits,  marine  43.  lacustrine  43 

Determining  species  38 

Desiccation,  effect  of  53 

Diatomine  k 

Drag  for  collecting  40 

Drawing  38 

Endochrome  i,  3,  94,  colour  of  5 

Fixing  81,  fixing  medium  79 

Fossildiatoms  43,  43,  the  most  ancient  43 

Frontal  face  8 

Fnistule  i,  83 

Fungi  parasitic  64 

Furniture  of  work-room  34 

Generic  chamcteristics  98 

Genus  and  species  98 

Gill,  C.  Haiighton,  cultivations  50,  parasitic  fuxi|gi  64 

Girdle  i,  girdle  view  8 

Gratings  oo.  91 

Grenfell,  J.  G..  on  pseudopodia  63 

Guanos  43 

Hyaline  area  8 

Illumin.ation  of  work-room  34 

Imbibition  81 

Instruments  34,  3^.  for  collecting  39 

Investing  material  3 

Kitton.  F  ,  on  microspores  33,  method  of  preparation  71 

Lacustrine  drpusits  43 

Lauterbom,  K.,  on  movement  xa,  on  division  of  nucleus  X3 

Light,  effect  of  53 

Liquidambor  77 


Lockwood,  Samuel,  on  microspores  33 

Magnification  of  drawings  of  flgures  m  this  work  98.  97 

Marine  collecting  39,  deposits  49,  apparatus  for  40 

Median  line  8.  91 

Mesorhabde  of  Manouri  8 

Microscope  35* 

Miquel.  Dr. ,  cell  for  cultivadon  49.  on  cultivation  X7, 44—55  on 

teratology   55.  on  division  of  nucleus   X3,   on  existence 

of  nucleus  3 
Mounting,  8x 

Movement  of  diatoms  9— X3 
Muller,  Otto,  on  movement  xo,  on  chromatophores  3,  4,  on 

Me/osira  arenana  16,  on  law  of  retarded  division  xy 
Multiplication  and  reproduction  X3 — 94 
Nets  tor  collecting  40 
Nodule  8.  central  and  terminal  93 
Nucleus  9.  divisi<Mi  of  X3 
Objectives  97 
Parasitic  fungi  64 
Pdagic  collecting  39 
Petit,  P.,  on  Endochrome  5,  Classification  founded  on  endo> 

chrome  95 
Pfitzer,  Ernst,  on  Structure  x 

Pfitzer-Petit's  Classification  founded  on  Endodirome  95 
Phycoxanthine  5.  7 
Prepamtion  of  diatoms  65,  Prof.  H.   L.   Smith's  method  67, 

F.   Kitton's  laethod   71,    I.  Kinker's   731    !•    Bran's  7^ 

Styrax  and  liquidambar  to,  in  very  retractive  liquids  77, 

typt*  slides  78,  H.  Peragallo's  method  78 
Primordial  cell  9 
Principal  face  8 
Protoplasmic  mass  9 
Pseudopodia  Mr.  Grrenfell  on  63 
Psr.ido-Raphidiese  03,  193,  999 
Pseudo-sUiuros  8,  86 
Pyrenoids  5 
Raphe  8,  93 
Raphidiese  93,  X93 
Reproduction  13-34,  methods  of  9X 
Schult2e,  Max.,  on  movement  X9 
Schmidt,  Dr.  Adam,  regeneration  93 
5)eoondary  valves  9X 
Section  of  Navicula  by  Prinz  x ,  93,  by  Deby  9,  X4,  of  Coscinodiscut 

l^  Prinx  I 
Section,    shewing  independence  of  valve  rims  x,  process  of 

division  14 
Selection  80 
Sdf-divi.^ion  13 
Side  view  8 

Situation  of  work-room  94 
Smith  (Prof.  H.  L.),  classification  founded  on  rapl^97,  existence 

of  coleoderm  9,  on  movement  9,  on  formation  of  sporang  99 
Smith,  William,  rejuvenescence  99,  conjugation  93 
Solution  for  cultivations  46,  47,  50,  51,  for  setting  79 
Species,  what  constitutes  09 
Spectra,  of  certain  Diatoms,  of  Chlorophyl  6 
Sporange,  9X-a3 
Sporangial  form  18 
Stauros  8.  94 
Striae  8,  85 
Striation.  variation  in  the  91,  according  to  elevation  93,  tempera* 

ture  93,  light  93 
Structure,  i,  microscopical  87 
Study  of  Diatoms  34 
Styrax  yd 
Subfamilies  93,  133,  Raphidiese  X33,  Pseudo-Raphidieae  999, 

Ciypto- Raphidiese  4x0 
Tempmiture,  effect  of  59 
Teratology  55-6^.  Dr.  Miquel  on  55,  Mr.  Weissflog  on  ^6,  J.  D. 

Cox  on  57-«2,  Mr.  Grenfell  on  pseudopodia  63,  Dr.  Zopf 

on  parasitic  fungi  64,  Mr.  Gill  on  parasiuc  fungi  46 
Terminology  83 
Typeslides  78 


S5« 


INDKX. 


Tb  IMi  D^KOiilBD.— Acominate  86.  acumiiuUe-capitate  86,  acme 
86,  adhereot  84,  ala,  alae  87,  alveoUte  85,  91,  ahreofaue 
itractore  91,  apex,  apioes  85, 86,  appendix,  appendices  8^, 

I,  axit,axr-  * 


arcuate  43,  85,  attenuate  86,  auxospore  ai, 


_, , ,  _jt,  longi- 

83,  badUar  83,  bent  83.  85,  bifurcated 
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ADDENDA  ET  CORRIGENDA. 


p.  5,1.  iz.  for  "it,"  read  **iu";  p.  zo.  1.  30,  insert  "a**  before  ** string";  p.  za4,  for 
**  Coooonidese,"  read  "  Cocoonddege " ;  p.  zsa,  GomphopleuFa^Reididtia ;  p.  zs6,  L  ^z.  for 
"  stigmophora,"  read  "  Stigmophora " ;  p.  166  {<  lines  from  bottom),  for  *'  Enghmd,  read 
"  Scotland  "  ;  p.  Z69,  L  Z4,  for  ''  Hnnulariese."  read  "  Pinnularise  "  ;  U.  Z5,  z6,  for  "  Radioscse," 
read  "  Radiosse"  ;  p.  Z75, 1.  98,  for  "  anceolate,"  read  "  lanceolate  "  ;  p.  Z93,  L  zs,  for  '*  plate 
95,"  read  " plate a6";  p.  zq8,  1. a,for  "Major,"  read  "major";  p.  9C4.^  3,  omit  "915*  ;  p< 
970  (I.  3  from  bottom),  the  bracket  should  be  after  *'etc,"  and  not  titer  ^'  z6*" ;  p.  aft,  the 
description  of  C.  Pediculus  is  incorrect.    It  should  be  as  follows : — 

Valve  broad,  subrhomboidal.  strongly  flexed;  hyaline  sone  of  the  superior  valve 
constricted  at  the  median  portion  ;  striae  interrupted  by  hyaline  flexuous  lines ;  inferior  valve 
showing  some  short,  very  robust  costss ;  transverse  strise  radiant,  rather  robust,  punctate, 
aboutz6toz7inzcd.ro.    Length,  z'5to3c.d.m. 

'narow,"  read  '*  narrow":  p.  306,  L  8,  for  "Z865,"  read  "Z863";  p.  3Z7, 
.  .  1.  3.  for  *' Nitischioides,"  read  "  nitzschioides " ;  p.  367. 

L  z8,  insert  bracket  between  "Solea"  and  "Breb.";  p.  360,  L  15,  for  "subsala^'  read 
"  subsalsa  "  ;  p.  40a.  1.  z,  for  "  debitis  "  read  "debilis  "  :  p.  4Zt  (last  line),  for  "  Cosdnodiscus," 
read  "  Cosdnodisceae  " ;  p.  4Z6, 1.  zi,  for  *'  Schdlt,"  read  '*  Schutt " ;  p.  4Z9,  in  name  of  figure 
for  "  Meridiana,"  read  '*meridiana" ;  p.  499,  Mastogonia«*Stephanogonia ;  p.  43&  1.  zz,  for 
"  Ketrodiscus,"  read  '•  Kentrodiscus  "  ;  p.  ^30,  L  Z4,  for  "  Z89Z,"  read  '"Z889" ;  p.  45x»  in 


Cz,^  "'itr„;^f«ui  "Hi." ;  p. : 


of  figure,    for    "Enervis,"  read    "enervis";    p.   ^^54,    1.    94,  for   "  Eunotogramma,"   read 
"  Eunotognunma " ;   p.  456,    in  name  of  seooiid  ng        -       -  -  .  ..^    . 

459, 1.  Z7,  for  "  Monile,"  read  "  monile  "  ;  p.  466, 
in  name  of  Fig.  aoo,  for  *'  condnnus,"  read  "  " 
read  "  Stanronds." 


leooiid  ngure,  for  "  Remia,'  read  "Resina";  p. 
\66,  L  99,  for  *'  drdnnus,  read  *'  Ordnus  ;  p.  ^, 
"  Cirdnus" ;  p.  546,  ooL  z,  L  44.  for  "  Piimukna" 


PLATE L 
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Fig.      2.    Ami^iora  oetreoria,  tit.  quidratft,  p.  140. 

Fig.      3.    Amphora  ooelli^  Donlc,  p.  130. 

Fig.      4.    AmphOTs  Normanii.  Kab.,  p.  128. 

Fig.      5.    Amphora  aoutiuscula,  Kiitz,  p.  134. 

Fig.      6.    Amphora  salina,  Wm.  Sm.,  p.  134. 

Fig.  7.    Amphora  salina^  Wm.  Sm.,  var.  minor,  p.  134. 

Fig.  8.  Aniphwa  angularis,  Greg.,  p.  133. 

Fig.  9.  Amphora  aagularis,  Greg.,  yar.  lyrata,  p.  133. 

Fig.  10.  Amphora  lineohitb,  £hr.,  p.  138. 

Fig.  IL  Amphora  veneta,  Kiitz,  p.  134. 

Fig.  12.  Amphora  perpuralla,  Gnm.,  p.  127. 

Fig.  13.  Amphora  oommutata,   Gnin.,  p.  132. 

Fig.  14.  Amphora  marina,  H.  V.H.,  p.  129. 

Fig.  15.  Amphora  ovalis,  Kiitz,  p.  127. 

Fig.  16.  Amphora  ovalis,   Kiitz,  var.   gracilis,   p.  127. 

Fig.  17.  Amphora  ovalis,  Kiitz,  var.  affinis,  p.  127. 

Fig.  18.  Amphora  ovalis,  Kiitz,  var.  affinis  forma  minor,  p.  127. 

Fig.  19.  Amphora  ovaJis,  Kiitz,,  var.  pediculus,  Kiitz.  p.  127. 

Fig.  20.  Amphora  ovalis,  Kiitz,  var.  pediculus,  Kiitz,  forma  minor,  p,  127. 

Fig.  21.  Amphora  ovalis,  Kiitz,  var.  pediculus,  Kiitz,  forma  ezilis,  p.  127. 

Fig.  22.  Cymbella  Ehrenbergii.  Kiitz,  p.  142. 

Fig.  23.  C^-mbella  cuspidata,  Kiitz,  p.  142. 

Fig.  24.  Cynibella  cuspidata,  Kiitz,  var.  naviculiformis,  Auers.,  p.  142. 

Fig.  25.  Cymbella  amphioephala,  Naeg.,  p.  142. 

Fig.  26.  Cymbella  subapqualis,  Grun.,  p.  l43. 

Fig.  27.  Cymbella  obtusa,  Greg.,  p.  143. 

Fig.  28.  Cymbella  pusilU,  Grun.,  p.   143. 

Fig.  29.  Cymbella  delicatula,  Kiitz,  p.  143. 

Fig.  30.  Cymbella  laevis,  Naeg.,  p.   144. 

Fig.  31.  Cymbella  affinis,  Kiitz,  p.  144. 

Fig.  32.  Cymbella  leptoceras,  Kiitz,  p.  144. 

Fig.  33.  CyTnbella  leptoceras,  Kiitz,  var.  Elongata,  p.  144. 

Fig.  34.  Cymbella  microoephala«,  Grun.,  p.  145. 

Fig.  35.  Cymbella  ga*;tro:de8,   Kiitz,  p.  146. 

Fig.  36.  Cymbella  gastroides,  Kiitz,  var.  minor,  p.  146. 

Fig.  37.  Cymbella  lanceolata,  Ehr.,  p.   146. 

Fig.  38.  CjTnbella  cymbiformis,  Ehr.,   p.  147. 

Fig.  39.  Cymbella  cvmbiformis,  var.  parva,  p.  147. 

Fig.  40.  Cymbella  Oistula,  Hempr.,  p.  147. 

Fig.  41.  Cvmbella  Cistula,  Hempr.,  var.  maculata,  p.  147. 

Fig.  42.  Cvmbella  tumida,  Breb.,  p.  148. 

Fig.  43.  Cymbella  Helvetica,   Kiitz,   p.  148. 

Fig.  44.  Encyonema  prostratum,  Rsufs.,  p.  149. 

Fig.  45.  Encyonema  turgidum  (Greg.),  Grun.,  p.   149. 

Fig.  46.  Encyonema  caespiUisum,  Kiitz,  p.   150. 

Fig.  47.  Encyonema  c^espitosum,  Kiitz,  var.  Auerswaldii,  p.  150. 

Fig.  48.  Encyonema  caespitoeum,  Kiitz,  var.  lata^  p.  150. 

Fig.  49.  Encyonema  ventrico8um,  Kiitz,  p.  150. 

Fij?.  50.  Stiuronois  Phoenicenteron,    Ehr.,   p.    159. 

Fig-.  51.  Stauroneis  acuta,  Wm.  Sm.,  p.  159. 

Fig.  52.  Btauroneis  Gregorii,    Ralfs.,  p.   160. 

Fig.  53.  StniironeiB  Spicula,  W.  J.  HicMe,  p.  160. 

Fij?.  54.  Stauroneis  salina,  Wm.  Sm.,  p.  160. 

Fig.  55.  Stauroneis  nnceps,   Ehr.,  p.  160. 

Fipf.  56.  Htnnroneia  ancepp,  Ehr.,  var.  linearis,  p.  160. 

Fit?.  57.  Stauroneis  ancpps,   Ehr.,  var.   amphicephala,  p.   161. 

Fit^.  58.  Stauroneis  Smithii,  Grun.,  p.  161. 

Fig.  59.  Stauroneis  Legumen,  Ehr.,  p.    161. 
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Fig.  60.  MftftogkU  Smithii,  lliwaiiet,  p.  154. 

Fig.  6L  MaBto^ouk  Smithii,  Hiw.,  var.  lacustria,  Omn.,  pc  154. 

Fig.  62.  Ma«(ogloiA  lanoeolata^  lliwiiteB,  p.  154. 

Fig.  63.  MMtogloi*  eziguiL  Lewif .  p.  155. 

Fig.  64.  M«<togloi«  Dansei,  Thwaites.  p.  155. 

Fig.  65.  Miftoglois  Grerillei,  Wm.  Sm.,  jpu  155. 

Fig.  66.  Mattogloia  Braunu,  Grun.,  p.  15o[ 

Fig.  67.  Nayicuia  nobilis,  JShr,,  p.  164. 

Fig.  68.  NaTioola  nobilis,  Ehr.,  Tar.  Daofcylos,  p.  165. 

Fig.  69.  Navicula  mtkjfOF,  KiiU,  p.  165. 

Fig.  70.  Navicfula  rindia,  Kiits,  p.  165. 

Fig.  7L  Nayicuia  viridis,  Kiits,  var.  oonunutata,  Grun.,  p.  165. 

Fig.  72.  Naricula  oardinalia,  Ehr.,  p.  165. 

Fig.  73.  Nayicuia  Treyelyana,  Donk.,  p,  166. 

Fig.  74.  Nayicuia  reotangulata,  Greg.,  p.  166. 

Fig.  75.  Nayicuia  cruoifonnia.  Bonk.,  p.  166. 

Fig;  76.  Nayicuia  lata,  Br6b^  p.  160. 

Fig.  77.  Nayicuia  borealis,  ISir.,  p.   170. 

Fig.  78w  Nayicuia  aublinearia.  Grun.,  n.  170. 

Fig.  79.  Nayicuia  retusa,  Brib.,  p.  170. 

Fig.  80.  Navicula  retusa,  Br^b.,  var.  aubretuaa,  p.  171. 

Fig.  8L  Nayicuia  Hilseaiia,  Janisch,  pi  171. 

Fig.  82.  Nayicuia  Brebissonii,  Kiitz,  p.  17L 

Fig.  83.  Nayicuia  Brebissonii,  Kiitz,  var.  subproducta,  p.  171. 

Fig.  84.  Nayicuia  Brebissonii,  Kiitz,  var.  dimmuta^  p.  17L 

Fig.  85.  Nayicuia  stauroptera,   Grun.,  p.   17L 

Fig.  86.  Nayioula  stauroptera,  Grun.,  var.  panra,  p.  172. 

Fig.  87.  Nayicuia  Tabellaria,  Ehr.,  p.  172. 

Fig.  88.  Nayicuia  gibba,  Kutz,  p.  172, 

Fig.  89.  Nayicuia  gibba^  Kuts,  yar.  brevistriata,  p^  172. 

Fig.  90.  Nayicuia  bicapitata,  LagerAtedt,  p.  172. 

Fig.  9L  Nayicuia  subcapitata,  Greg.,  p.  173. 

Fig.  92.  Nayioula  subcapitata,  Greg.,  yar.  pauditiiata)  p.  173. 

Fig.  93.  Nayicuia  appendiculata,  Kiitz,  ^  173. 

Fig.  94.  Nayicuia  globioepe,  Greg.,  p.  173. 

Fig.  95.  Nayioula  Braunii,  Grun.,  p.  173. 

Fig.  96.  Nayicuia  mesolepta,  Mr,,  p.  174. 

Fig.  97.  Navicula  meeolepta,  Ehr.,  var.  Termet,  pi  174. 

Fig.  98.  Navicula  Lc^umen,  Ehr.,  p.  174. 

Fig.  99.  Navicula  pofyonoa,  Brdb.,  p.  174. 


PLATE  m. 


Fig.  100.  Navicula  oblong*,  Kiiti,  p.  177. 

Fig.  101.  Navicula  peregrina  (Bhr.,  ?),  Kfiti,  p.  177. 

Fig.  102.  Navicula  peregrina,  var.  Menisoaa,  p.  178. 

Fig.  103.  Navicula  peregrina,  var.  Menisculus,  pt  178. 

Fig.  104.  Navicula  peregrina,  v.  Menisculus,  f.,  Upsalieosii,  p.  178. 

Fig.  105.  Navicula  cincta  {Ehr.,  T),  Kttts.  p.  17^ 

Fig.  106.  Navicula  cinota,  var.  Hcufleri,  Grun.,  p.  178. 

Fig.  107.  Navicula  cinota,  var.  leptooephala.  Br^b.,  p.  179. 

Fig.  108.  Navicula  flalinanim,  Gnin.,  j^  178. 

Fig.  109.  Navicula  gracilis,  Kiita,  p.  179. 

Fig.  110.  Navicula  gracilis,  var.  aohisonemoidee,  H.V.H.,  p.  179. 

Fig.  111.  Navicula  vulpina,  Kiita,  p.  179. 

Fig.  IIZ  Navicula  radiosa,  Kiitz,  p.  180. 

Fig.  113.  Navicula  radiosa,  Kiits,  var.  aouta^  p.   180. 

Fig.  114.  Navicula  radiosa,  Kiitz,  var.  tenella,  p^  180. 

Fig.  115.  Navicula  viridula,  Kiitz,  p.  179. 

Fig.  116.  Navicula  viridula,  Kiitz,  forma  minor,  p.  180. 

Fig.  117.  Navicula  viridula,  Kiitz,  var.  Avenaoea,  p.  180. 

Fig.  118.  Navicula  viridula>  Kiitz,  var.  Slesvioensis,  p.  180. 

Fig.  119.  Navicula  rhynchocephala^   Kiitz,  p.  18L 

Fig.  120.  Navicula  rhyi.chocephala,  var.  amphioeros,  p.  181. 

Fig.  121.  Navicula  rhynohocephalai  var.  rostellata,  pt  181. 

Fig.  122.  Navicula  oiyptocephala>  Kiitz,  p.  180. 

Fig.  123.  Navicula  cryptooephala,  var.  veneta,  p,  18L 

Fig.  124.  Navicula  cryptooephala,   var.  exilis,  p.  18L 

Fig.  125.  Navicula  grcgaria,  DonJc,  p.  18L 

Fig.  126.  Navicula  costulata,  Grun.,  pt  182. 

Fig   127.  Navicula  humilis,  Donk.,  p.  182. 

Fig.  128.  Navicula  cancellata,  Donk.,  p.   183. 

Fig.  129.  Navicula  cancellata,  var.  Scaldeni^is,  H.V.H.,  p.  183. 

Fig.  130.  Navicula  digito-radiata,  Greg.,  p.  184. 

Fig.  131.  Navicula  digito-radiata,  var.  Cyprinus,  p.  185. 

Fig.  132.  Navicula  Reinhardtii,  Grun.,  p.  185. 

Fig.  133.  Navicula  distans  (Wm.  Sm.),  H.V.H.,  p.  185. 

Fig.  134.  Navicula  Gastrum  (Ehr.),   Donk.,  p.  186. 

Fig.  135.  Navicula  Gastrum,  var.  Placentula,  p.  187. 

Fig.  136.  Navicula  Anglico,  Ralfs.,  p.  187. 

Fig.  137.  Navicula  An^lica,  var.  subsalina,  Grun.,  p.  187. 

Fig.  138.  Navicula  dicophala,  Wm.  Sm.,  p.  188. 

Fig.  139.  Navicula  lanoeolata,   Kiitz,  p.   186. 

Fig.  140.  Navicula  lanceolata,  forma  curta,  p.   186. 

Fig.  141.  Navicula  lanceolata,  var.  phyllei)ta,  p.  186. 

Fig.  142.  Navicula  lanceolata,  var.  arenaria,  p.   186. 

Fig.  143.  Navicula  Cesatii,  Rab.,  p.  190. 

Fig.  144.  Navicula  Crabro,  Ehr.,  p.  192. 

Fig.  145.  Navicula  intemipta,  Kiitz,  p.  192. 

Fig.  146.  Navicula  bomboides.  A.S.,  p.  193. 

Fig.  147.  Navicula  didvma^  Ehr..  p.  193. 

Fig.  148.  Navicula  Weissflogii,  A.S.,  p.  194. 

Fig.  149.  Navicula  Bombus,  Ehr..  p.  194. 

Fig.  150.  Navicula  vacillans,  A.S.,  p.  194. 
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PLATE  IV. 


Fig.  15L  NaTiool*  Smithii,  Br^b.,  p.  197. 

Fig.  1S2.  Navioula  SmithiL  yar.  Soutellum,  p.  196. 

Fig.  153.  NaviouU  fusca,  Greg.,  p.  198. 

Tig.  154.  NaviculA  UttowOia,  Donk.,  p.  200. 

Fig.  155.  Navioula  oculata»  Brdb.,  p.  201. 

Fig.  156i  Navioula  elliptioa^  Kiitz  aod  var.  oyalis,  p.  201. 

Fig.  157.  Navioula  elliptica^  var.  obloogella,  p.  20L 

Fig.  158.  Navioula  ellipiici^  vir.  minima,  p.  201. 

Fig.  159.  Navioula  prstexta,  Ehr.,  p.  204. 

Fig.  160.  Navioula  Hennedyi,  Wm.  Sm.,  p.  204. 

Fig.  161.  Navioula  Lyra,  Eair.,  p,  202. 

Fig.  162.  Navioula  abrupta,  Greg.,  p.  203. 

Fig.  163.  Navioula  forcipata,  Grev.,  p.  203. 

Fig.  164.  Navioula  pygmsBa,  Kiitz,  p.  203w 

Fig.  165.  Navioula  aitpera,  Ehr.,  p.  205. 

Fig.  166.  Navioula  Tuscula,  Ehp.,  p.  206. 

Fig.  167.  Navioula  mutioa,  Kuti,  p^  206. 

Fig.  168.  Navioula  mutioa,   var.  G^ppertiana,  p.  207. 

Fig.  169.  Navioula  mutio%  var  undulata,  p.  207. 

Fig.  170.  Navioula  mutioa,  var.  quinquenodis,  p.  207. 

Fig.  171.  Navioulkb  mutioa,   var.    vcntrioosa,  p.   207. 

Fig.  172.  Navioula  crucioiila>  Wm.  Sm.,  p.  a)7. 

Fig.  173.  Navicula  cruciouUkvar.  protraota,  p.  207. 

Fig.  174.  Navicula  integra,  Wm.  Sm.,  p.  208. 

Fig.  175.  Navioula  palpebralia,  Br6b.,  p.  20a 

Fig.  176.  Navicula  palpebralis,  var.  obtusa,  p.  208. 

Fig.  177.  Navioula  palpebralis,  var.  angulosa,  p^  209. 

Fig.  178.  Navicula  palpebralis,  var.  minor,  p.  Wl9. 

Fig.  179  Navioula  palpebralis,  var.  Barkleyana,  p.  209. 

Fig.  180.  Navicula  brevis,  Greg.,  p.  209. 

Fig.  181.  Navioula  brevis,  var.  elliptica,  p.  209. 

Fig.  182.  Navicula  bumerosa^  Br^b.,  p.   210. 

Fig.  183  Navioula  granulata,  Br^b.,  p.  21L 

Fig.  184.  Navioula  marina,  Balfs.,  p.  212. 

Fig.  185.  Navicula  Scutum,  Schumann  ?  p.  213. 

Fig.  186.  Navioula  pusilla,  Wm.  Sm.,  p.  213. 

Fig.  187.  Navioula  Schumanniana,  Grun.,  p.  213. 

Fig.  188.  Navicula  Johnsonii  (Wm.  Sm.),  pi  213. 

Fig.  189.  Navicula  Johnsonii,  var.  Belgioa,  H.V.H.,   p.  214. 

Fig.  190.  Navicula  cuspidata,  Kiitz,  p.  214. 

Fig.  191.  Navicula  ouspidata,  var.  haJophila,  p.  214. 

Fig.  192.  Navicula  ambigua,  Ehr.,  p.  214. 

Fig.  193.  Navicula  ambigua,  forma  oraticula,  p.  214. 

Fig.  194.  Navicula  sculpta,  Ehr.,  p.  216. 

Fig.  195.  Navicula  spheerophora,  Kiitz,  p.  216. 

Fig.  196.  Navicula  serions,  Br6b.,  p.  217. 

Fig.  197.  Navioula  serians,  var.  braohysira,  p.  217. 

Fig.  198.  Navicula  exilis,  Grun.,  p.  217. 


PLATE  V. 


Fig.  199.  Navicula  formosa,  Greg.,  p.  218. 

Fitf.  200.  NavieCila  latiuscula,  Kiitz,  p.  218. 

Fig.  201.  Navicula  Libumica,  Grnrn.,  p.  218. 

Fig.  202.  Navicula  permagna,  Bailey,  p.   218. 

Fig.  203.  Navicula  amphiabana,   Bory,  p.  219. 

Fig.  204.  Navicula  amphisbsena,  var.  subsalina,  p.  219. 

Fig.  205.  Navicula  amphisbsena,  forma  major,  p.  219. 

Fig.  206.  Navicula  amphisbsBna,  var.  FenzUi,  p.  219. 

Fig.  207.  Navicula  limosa,  Kiitz,  p.  219. 

Fig.  208.  Navicula  limosa,  var.  gibbenila,  p.  220. 

Fig.  209.  Navicula  ventricoaa  (Khr.  ?),  Donk.,  p.  220. 

Fig.  210.  Navicula  veutricosa,  var.  mmuta,  p.  220, 

Fig.  211.  Navicula  fontinalis,  Grun.,  p.  220. 

Fig.  212.  Navicula  Iridis,  Ehr.,  p.  220. 

Fig.  213.  Navicula  Iridis,  var.  amphigomphus,  p.  221. 

Fig.  214.  Navicula  Iridis,  var.  amphirhynohus,  p.  221. 

Fig.  215.  Navicula  Iridis,  var.  dubia,  p.  221. 

Fig.  21^  Navicula  Iridis,  var.  undulata,  p.  221. 

Fig.  217.  Navicula  Iridis,  var.  affinia,  p.  22L 

Fig.  218.  Navicula  Iridis,  var.  produota,  p.  22L 

Fig.  219.  Navicula  Liber,  Wm.  Sm.,  p.  222. 

Fig.  220.  Navicula  Liber,  var.   linearis,  p.  222. 

Fig.  221.  Navicula  Americana,  Ehr.,  p.  223. 

Fig.  222.  Navicula  Bacillum,  Ehr.,  p.  224. 

Fig.  223.  Navicula  Baoillum,  forma  minor,  p.  224. 

Fig.  224.  Navic\lla..p6eudo-Bacillum,  Grun.,  p.  224. 

Fig.  226.  Navicula  subhamulata,  Grun.,  p.  224. 

Fig.  226.  Navicula  Pupula,  Kiitz,  p.  225. 

Fig.  227.  Navicula  inoerta,  Grun.,  p.  226. 

Fig.  228.  Navicula  S^ninulum,  Grun.,  p.  227. 

Fig.  229.  Navicula  minima^  Grun.,  p.  227. 

Fig.  230.  Navicula  atomoides,  Grun.,  p.  227. 

Fig.  231.  Navicula  Atomus,  Naeg.,  p.  227. 

Fig.  232.  Navicula  Falaisensis,  Grun.,  p.  228. 

Fig.  233.  Navicula  Bulnheimii,  Gnm.,  p.  228. 

Fig.  234.  Navicula  exilissima,  Grun.,  p.  229. 

Fig.  235.  Navicula  binodis  (Ehr.),  Wio.  Mm.,  p.   229. 

Fig.  236.  Navicula  lepidula,  Grun.,  p.  229. 

Fig.  237.  Navicula  Gallica  (Wm.  Sm.).  H.V.H.,  p.  229. 

Fig.  238.  Navicula  Flotowii,  Grun.,  p.  230. 

Fig.  23^.  Navicula  contenta,  Grun.,  p.  230. 

Fig.  240.  Navicula  contenta,  var.  biceps,  p.   230. 

Fig.  241.  Sohiconema  Smithii,  Ag.,  p.  2dl. 

Fig.  242.  Schizoneina  oruciferum,  Wm.  Sm.,  p.  232. 

Fig.  243.  Schizonem*  Grevillei,  Ag.,  p.  232. 

Fig.  244.  Scbizonema  ramosissimum,  Ag.,  p.  232. 

Fig.  245.  Schizonema  ramosissimum,  var.  setaceum,  p.  233. 

Fig.  246.  Ctolletoncma  lacustre  (Ag.),  H.V.H.,   p.   239. 

Fi&.  247.  Scoliopleura  latestriata  {BrihX  Grun.,  p.  246. 

Fig.  248.  Scoliopleura  tumida  (Br6b.),  Bab.,  p.  246. 

Fig.  249.  Van  Heurckia,  rhomboides,  Br6b.,  p.  240. 

Fig.  250.  Van  Heurckia,  rhomboides,  var.  crassinervis,  p.  240. 

Fig.  251.  Van  Heurckia,  viridula,  Br6b.,  p.  240. 

Fig.  252.  Van  Heurckia,  vul^ris  (ITiw.),  H.V.H.,  p.  240. 

Fig.  253.  Amphipleura  pellucida,  Kiitz, jp.  242. 

Fig.  254.  Berkeleya  micans  (Lyng.),  H.  V.H.,  p.  245. 

Fig.  255.  Berkeleya  Dillwynii  (Ag.),  H.V.H.,  p.  245. 

Fig.  256.  Toxonidea  insignia,  Donk^  p.  247. 

Fig.  286.  Donkinia  recta  (Donk.),  Grun.,  p.  248. 

Fig.  287.  Amphiprora  (Orthotropis),  lepidoptera  (Greg.),  CI.,  p.  263. 

Fig.  288.  Amphiprora  (Orthotropis),    maxima,    Greg.,   p.    264. 

Fig.  289.  Amphiprora  alata,  Kiit«,  p.  262. 

Fig.  290.  Amphiprora  paludosa,  Wm.  Sm.,  p.  262. 

Fig.  291.  Amphiprora  hyalina  (A.   paludoea,  var.  ?). 

Fig.  292.  Amphiprora  paludosa,  var.   duplex,  p.   262, 

Fig.  293.  Amphiprora  omata,  Bail,  p.  262. 
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PLATE  VI. 


Fig.  257.  Pleurosigma  angulatum,  Wm.  Sm.,  p.  251. 

Fig.  258.  Pleuroeigma  aDgnlatum,  yar.  JCstuaru,  p.  251. 

Fig.  259.  PleuroBigmft  angulaAum,  var.  quadratum.  p.  251. 

Fig.  260.  PleuroeigmA  angulatum,  var.  major,  p.  251, 

Fig.  261.  Pleuroeigma  angulatum,  var.   strigosum,   p.  251. 

Fig.  262.  Pleuroftigma  elongatum,  Wm.  Sm.,  p.  253l 

Fig.  263.  Pleunwigma  affine,  Grun.,  p.  252. 

Fig.  264.  Pkurosigma  affine,  var.  Nioobarioa»  p.  252. 

Fig.  265.  Pktirosigma  rigidum,  Wm.  Sm.,  p.  25L 

Fig.  266.  PleuToeigma  mmoulaoeum,  Br^b.,  p.  252. 

Fig.  267.  Pleurosigma  intermedimn.  Wm.  Sm.,  pi  253. 

Fig.  268.  Pleurofligma  fonnosmn,  Wm.  Sm.,  p.  254. 

Fig.  260.  Pleurosigma  decorum.  Wm.  Sm.,  p.  254. 

Fig.  294.  Plagiotropia  el^gans  (Wm.  Sm.),  Grun.,  p.  265. 

Fig.  295.  Plagioir(^  Van  Heoroldi,  Grun.,  p.  265. 
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PLATE  VII. 


Fij^.  270.  Pleurosigma  Hippocampus,  Wm.  Sm.,  p.  255. 

Fig.  271.  Pleuroeipma  attenuatum,  Wm.  Sm.,  p.  255. 

Fig.  272.  Pleurosigma  Balticum,  Wm.  Sm.,  p.  255. 

Figr.  273.  Pleurosigma  Balticum,  var.   BrebisBonii,  p.  256. 

Fig.  274.  Pleuroeigma  acuminatum  (Kiitz),  Grun.,  p.  256. 

Fig.  275.  Pleuroeigma  strigilis,  Wm.  Sm.,  p.  256. 

Fig.  276.  Pleuroeigma  Spenoerii,   Wm.   Sm.,   var.  Smithii,   p.   257. 

Fig.  277.  Pleurosigma  Spencerii,  var  Kiitzingii,  p.  257. 

Fig.  278.  Pleuroeigma  Spenoerii,  var.  nodifera,  p.  257. 

Fig.  279.  Pleuroeigma  Spencerii,  var.  curvula,  p.  258. 

Fig.  280.  Pleuroeigma  Parkeri,  Harrison,  p.  258. 

Fig.  281.  Pleuroeigma  Fasdola,  Wm.   Sm.,  p.  258. 

Fig.  282.  Pleuroeigma  macnma,  Wm.  Sm.,  p.,  259. 

Fig.  283.  Pleurosigma  eximium  (Thw.).  H.V.H.,  p.  259. 

Fig.  284.  Pleuroeigma  scalproides,   Rab.,  p.   259. 

Fig.  285.  Pleurosigma  attenuatum,  var.  ecalprimi,  p.   255. 

Fig.  296.  Gomphonema  oonstrictum,   Ehr.,   p.  270. 

Fig.  297.  Gomphonema  oom«trictum,  var.  capitatum,  p.  270. 

Fig.  298.  Gomphonema  constrictum,  var.  curta,  p.  270. 

Fig.  299.  Gomphonema  acuminatum,  Ehr.,  p.  270. 

Fi^.  300.  Gomphonema  acuminatum,  var.  coronatum,  p.  27L 

Fig.  301.  Gomphonema  Augur,  Ehr.,  p.  271. 

Fig.  302.  Gomphonema  Augur,   var.   Gautieri,   H.V.H.,   p.  271. 

Fig.  303.  Gk)mphonema  montanum,  Schumann,  p.  271. 

Fig.  304.  Gomphonema  montanum,  var.  subdavatum,  p.  272. 

Fig.  305.  Gomphonema  montanum,  var.  oommutatum,   p.  272. 

Fig.  306.  Gomphonema  parvulimi,  Kiitz.  p.  272. 

Fig.  307.  Gomphonema  parvulum,  var.  lanceolata,  p.  272. 

Fig.  308.  Gomphonema  parvulum,  var.  subcapitata,  p.  272. 

Fig.  309.  GomphcHiema  gracile,  Ehr.,  p.  272. 

Fig.  310.  Gomphonema  graoile,  var.  dichotomum,  p.  273. 

Fig.  311.  Gomphonema  gracile,  var.  auritimijp.  275. 

Fig.  312.  Gromphonema  micropus,  Kutz,  p.  273. 

Fig.  313.  Gomphonema  intricatimi,  Kiitz,  p.  273. 

Fig.  314.  Gomphonema  angrustatum,  Kiitz,  p.  273. 

Fig.  315.  Gomptfionema  olivaoeum,  Kiitz,  p.  274. 

Fig.  316.  Gomphonema  olivaoeum,  var.  vulgaris,  p.  275. 

Fig.  317.  Gomi^onema  exiguum,  Kutz,  ^.  275.^ 

Fig.  318.  Gomphcmema  exiguum,  var.  mmutissima,  p.  275. 

Fig.  319.  Bhoioofiphenia  ourvata  (Kiitz),  Gnm.,  p.  2y5. 

Fig.  320.  Bhoiooeph^iia  curvatik   var.  marinum,   p.  276. 

Fig.  321.  Bhoiooephenia  Vaa  Ueurokii,  Gnm.,  p.  276. 
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PLATE  VnL 


Fig.  322.  Achrantbidiiim  flexellum,  Br6b.,  p.  277. 

Fig.  323.  Adman  thee  longipes,  Ag.,    p.    278. 

Fig.  324.  Achnanthos  brevipes,    Ag.,   p.   279. 

Fig.  325.  Aohx^thes  subsessilis,  Ehr.,  p.   279. 

Fig.  326.  Achnanthes  parvula,  Kiits,  p.  280. 

Fig.  327.  Achiianthes  ooorctato,  Br6b.,  p.  280. 

Fig.  323.  Achnanthes  Hungarica,   Grun.,  p.  280. 

Fig.  329.  Achnattthee  affinis,  Giun.,  p.  280. 

Fig.  330.  Achnanthes  delicatula,  Kiitz,  p.  281. 

Fig.  331.  Achnanthes  Biamlettiana,  Grun.,  p.  281. 

Fig.  332.  Achnantbed  microoephaXa,  Kiitz,  p.  281. 

Fig.  333.  Achnanthes  exilis,  Kiits,  p.  281. 

Fig.  334.  Achnanthes  minutissima,  Kiitz,  p.  282. 

Fig.  335.  Aohnanthtis  linearis,  Wm.  Sm.,  p.  282. 

Fig.  336.  Achnanthes  lanoeolata,  Br^b.,  p.  282. 

Fig.  337.  Achnanthes  lanoeolataurar.  dubia,  p.   283. 

Fig.  338.  Cocooneis  Soutellum,  Ehr.,  p.  287. 

Fig.  339.  Cooconeis  Scutellum,  forma  panra,  p.  287. 

Fig.  340.  Cocooneis  Pediculus,  Ehr.,  p.  288. 

Fig.  341.  Coorxmeis  PlaoontuLi,   Ehr.,  p.   288. 

Fig.  342.  Cocooneis  Phioentula,  var.  lineata,  p.  288. 

Fig.  343.  Cocooneis  dirupta,  Greg.,  p.  290. 

Fig.  344.  Camploneis  Grevillei  (Wm.   Sm.),  GroiL.  p.  283 

Fig.  345.  Campylooeis  Grevillei,  var.  Argus,  p.  m. 


^,:Ji^i. 


''^A4i^ln,^^i^SL^^' 


323 


S24 


•  I  H„:J 


^  326 


322 


> 


4M      MS       <-^ 


327 


imim\ 


531 


mi  4 « 1 1 1 m  M  t « ft 


533. 


334.     3„^      55f. 


335 


336 


J  MLVAUJC. 


344 


PLATE  IX. 


Fig.  346.  Epithemia  turgida  (Ehr.),  Kiitz,  p.  294. 

Fig.  347.  Epithemia  turgida,  var.  Weatermanni,  p.  295. 

Fig.  348.  Epithemia  turgida,  var.  granulata,  p.  295. 

Fig.  349.  Epithemia  turgida,  var.  Vertagus,  p.  295. 

Fig.  350.  Epithemia  Uyndmanni,  Wm.  Sm.,  p.  295. 

Fig.  351.  Epithemia  Sorex,   Kiitz,    p.    295. 

Fig.  352.  Epithemia  gibba,  Kiitz,  p.  296. 

Fig.  353.  Epithemia  gibba,  var.  parallehi,  p.  296. 

Fig.  354.  Epithemia  gibba^  var.  veutricosa,  p.  296. 

Fig.  355.  Epithemia  Argus,  Kiitz,  p.  296. 

Fig.  356.  Epithemia  Argiis,   var.  aniphioephala,  p.  2£6. 

Fig.  357.  Epithemia  Zebra  (Ehr.),  Kiits,  p.  296. 

Fig.  358.  Epithemia  Zebra,  var.   proboecidea,  p.  297. 

Fig.  359.  Epithemia  MubcuIub,  Kiitz,  p.  297. 

Fig.  360.  Epithemia  MuscuIub,  var.  oonstricta,  p.  297. 

Fig.  36L  Epithemia  gibberula,  var.  producta,  p,  297. 

Fig.  362.  Eunotia  Arous,  Ehr.,  p.  299. 

Fig.  363.  Eunotia  Arcus,  var.  mmor,  p.  299. 

Fig.  364.  Eunotia  Arcus,  var.  unoinata,  p.  299. 

Fig.  365.  Eunotia  Arcus,  var.  bidens,  p.  299. 

Fig.  366.  Eunotia  major  (Wm.   8m.),  Rab.,  p.  300. 

Fig.  367.  Eunotia  major,  var.  bidens,  p.  ZOO. 

Fig.  368.  Eunotia  gracUis,  (Ehr.),  Bab.,  p.  300. 

Fig.  369.  Eunotia  exigua,  Br^b.,  p.  300. 

Fig.  370.  Eunotia  pectinalis  (Kiitz,),  Rab.,  forma  curta,  p.  301. 

Fig.  371.  Eunotia  pectinalis,  forma  elongata,  p.  301. 

Fig.  372.  Eunotia  pectinalis,  var.  ventrioosa,  p.  301. 

Fig.  373.  Eunotia  pectinalis,  var.  undulata,  ix  301. 

Fig.  374.  Eunotia  Faba  (Ehr.),   Grun.,  p.  iOh 

Fig.  375.  Eunotia  tridentula,  Ehr.,  p.  3()1. 

Fig.  376.  Eunotia  prserupta,  Ehr.,  p.  302. 

Fig.  377.  Eunotia  proerupta,  forma  curta,  p.  302. 

Fig.  378.  Eunotia  pnerupta,  var.  inflata,  p.  302. 

Fig.  379.  Eunotia  praerupta,  var.  bidens,  p.  302 

Fig.  380.  Eunotia  pnerupta,  var.  bigibbss  p.  302. 

Fig.  38L  Eunotia  robusta,  EalfB.,   p   303. 

Fig.  382.  Eunotia  robusta,  var.  tetraodon,  p.  303. 

Fig.  383.  Eunotia  triodon,  Ehr.,  p.  303. 

Fig.  384.  Eunotia  lunaris  (Ehr.),  Grun.,  p.  303. 

Fig.  385.  Eunotia  lunaris,  var.  subarcuata,  p  304. 

Fig.  386.  Eunotia  lunaria,  var.  bilunaris,  p.  504. 

Fig.  387.  Eunotia  ilexuosa,  Kiitz,  p.  304. 

Fig.  388.  Eunotia  flexuosa,  var.  bicapitata,  p.  304. 
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Fig.  389.  Poionia  erinacwi.  Breb.  and  Am.,  p.  333. 

rig.  300.  Plagiogrunina  GrogorUnum,  Grev.,  p,  338. 

S*-  5S'  Pl«»>ogrMnmA  Van  Heurckii.  Gnin.,  p.  338. 

Fig.  g2.  Dimeregnonnuk  minor  (Greg.),  Ralfs.,  p.  336. 

F»flr-  553-  Dimeregramma  minor,   var.  nana,   p.   336. 

Fig.  3W.  Raphoneis  amphiceros,  Ehr.,   p.  330. 

S-^*  ?S  SM'^*"*®*'  amphicerop,  var.  rhombica,  p.  330. 

Fig.  386.  Kaphoneis  Belgica,  Grun.,  p.  330. 

Fig.  397.  Raphoneis  Sunrella  (Ehr.?),  Grun.,  p.  330. 

Fig.  398.  Raphoneis  Surirella,  var.  Australis,  p.  330. 

Fig.  399.  Sceptroneis  CWuceiw,   Ehr.,   p.  332. 

Fig.  400.  Raphoneis  Libumioa,  Grun.,  p.  33L 

Fig.  401.  Ceratoneis  Arcus,  Kutz,  p.  306. 

Fig.  402.  Synedra  pulchella,  Kiitx,  p.  309. 

Fig.  403.  Synedra  pulchella,  forma  major,  p.  309. 

Fig.  404.  Synedra.  pulchella,  var.  Smithii,  p.  309. 

Fig.  405.  Synedra  pulchella,  var.  lanceolate,  p.  309. 

Fig.  406.  Synedra  Vaucheri»,  Kiitz,  p.  310. 

Fig.  407.  Synedra  VaucherioB,  var.  parvula,  p.  310. 

Fig.  408.  Synedra  Vaucheri»,  var.  perminuta,  p.  310. 

Fig.  409.  Synedra  "Ulna  (Nitwch),  Ehr.,  p.  310. 

Fig.  410.  Synedra  XTlna,  var.  spleodens,  p.  310. 

Fig.  411.  Synedra  Ulna,  var.  subaequalig,  p.  310. 

Fig.  412.  Synedra  Ulna,  var.  longiasima,  p.  310. 

Fig.  413.  Synedra  Ulna»  var.  spathulifera,   p.  311. 

Fig.  414.  Synedra  Ulna,  var.  amphirhynchun,  p.  31L 

Fig.  415.  Synedra  Ulna»  var.  Danica,  p.  31L 

Fig.  416.  Synedra  Ulna,  var.  lanoeolata,  ix  311. 

Fig.  417.  Synedra  Ulna,  var.  obtusa,  p.  311. 

Fig,  418.  Synedra  Ulna,  var.  oxyrhynchus,   p.   311. 

Fig.  419.  Synedra  Ulna  var.  vitrea,  p.  311. 

Fif;:.  420.  Synedra  Acus  (Kiiti),  Grun.,  p.  311. 

Fig.  421.  Synedra  Acus,  var.  delicatissima,  p.  312. 

Fig.  422.  Sviiedra  Acus,  var.  anguBtisaima,  p.  312. 

Fig.  423.  Synedra  radians  (Kiitz),  Grun.,  p.  311. 

Fig.  424.  Synedra  Gallionii,  Ehr.,  p.  312. 

Fig.  425.  S3medra  investieiis,  Wm.  Sm.,  p.  313. 

Fig.  426.  Synedra  barbatula,  Kiitz,  p.  313. 

Fijf.  427.  Synedra  capitata,  Ehr.,   p.  313. 

Fig.  428.  Synedra  famelica,  Kiitz,  p.  313. 

Fig.  429.  Synedra  amphioephala,   Kutz,  p.  313. 

Fig.  430.  Synedra  affinie,    Kiitz,  p.  314. 

Fig.  431.  Synedra  affinis,  var.  tabulata,  p.  314. 


Fig.  432.    Synedra  affinia,  var.  parva,  p.  314. 
Fig.  433.     Synedra  affinis,  var.  fasciculata,  p.  I 
Fig.  434.     Synedra  nitzpchioides.  Grim.,  j).  314. 


iitzgchioides,  urim.,  p.  ol4. 
Tvstallina  (Lyng.J,  Kiitz,  p.  315. 
ulgens  (Kiitz),    nm.   Sm.,  p.  316 


Fig.  435  Synedra  crv 

Fig.  436.  Synedra  fulgens  (Kiitz),  Wm.   SnL,*p.  316. 

Fig.  437.  Synedra  undulata  (Bailey),  Greg.,  p.  317. 

Fig.  438.  Synedra  Hennedyana,  Greg.,  p.  317. 
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PLATE  XI. 


Fiff.  439.  Asterionella  fonnosa,  Ha^sall,  p.  32L 

Fig.  440.  AsterionelU  formosa,  var.  ^rracillima,  p.  32L 

Fig.  441.  AsterioneUa  fonnosa,  Tar.  inflata.  p.  ^L 

Fig.  442.  Fragilaria  virescena,  Ralfs.    p.  323. 

Fig.  443.  Fragilaria  hyalina  (Kiitz),  Gnin^  p.  324. 

Fig.  444.  Fragilaria  CrotonenBis  (A.  M.  Edwards),  Kitton,  p.  324. 

Fig.  445.  Fra^aria  Crotonensis,  var.  pralongata,  p.  325. 

Fig.  446.  Fragilaria  capuoina,  Deemazi^res,  p.  325. 

Fig.  447.  Fragilaria  oapudna,  var.  meeol^tik  n,  325. 

Fig.  448.  Fragilaria  oapucina,  var.  acuta,  p.  325. 

Fig.  449.  Fragilaria  eapucina,  var.  acuminata,  p.  325. 

Fig.  450.  Fragilaria  constnieus  (Ehr.),  Grun.,  p.  325. 

Fig.  451.  Fragilaria  construene,  var.    Venter,   p.   325. 

Fig.  452.  Fragilaria  coostruens,  var.  binodis,  p.  326. 

Fig.  453.  Fra^laria  Harrisonii  (Wm.  Sm.),  Grun.,  p.  326. 

Fig.  45*.  Fragilaria  mutabilia  (Wm.   Sm.),  Grun..  p.   326. 

Fig.  455  Fragilaria  brevistriata,  Grun.,  p.  326. 

Fi^.  456.  Cymatosira.  Belgica,   Grim.j  p.  327. 

Fig.  457.  Campjlosira    o-mbelliformis  (A.S.),   Grun.,  p.   357. 

Fig.  458.  Licmophora  Anglica  (Kiitz),  Grun.,  p.  343. 

Fig.  459.  Licmophora  Dannatica  (Kiitz),  Grim.,  p.  343. 

Fig.  460.  Licmophora  Lyngbyei  (Kiitz)«  Grun.,  p.  344. 

Fig.  461.  Denticula  tenuis,   Kiitz,  p.  352. 

Fig.  462.  Denticula  tenuis,  var.  inflata,  p.  352. 

Fig.  463.  Denticula  tenuis,  var.  frigida^  p.  352. 

Fig.  464.  Denticula  subtilis,  Grun.,  p.  352. 

Fig.  465.  Diatoma  vulgare,  Bory,  p.  348. 

Fig.  466.  Diatoma  vulgare^  var.  linearis,  p.  349. 

Fig.  467.  Diatoma  elongatum,  Ag.,  p.  349. 

Fig.  468.  Diatoma  elongatum,  var.  tenue,  p.  349. 

Fig*.  469.  Diatoma  elongatum,  var.  hybrida,  p.  350. 

Fig.  470.  Diatoma  hiemale  (Ljmgb.),  Heib.,  p.  350. 

Fig.  471.  Diatoma  hiemale.  var.  mesodon,  p.  o50. 

Fig.  472.  Diatoma  anoepa  (Ehr.),  Grun.,  p.  350. 

Fig.  473.  Diatoma  anoeps,  var.  anomalum,  p.  350. 

Fig.  474,  Meridion  circulate,  Ag.,  p.  347. 

Fig.  475.  Meridion  circulare,  var.  oonstrictum,  p.  348. 

Fig.  476.  Meridion  circulare,  var.  Zinkenii,  p.  348. 

Fig.  477.  Tabelliria  fenestrata  (Lyngb.),  Kiiti,  p.  356. 

Fig.  478.  TabeUaria  flocculosa  (Roth.),  Kiitzjp».  357. 

Fig   479.  Grammatophora  marina  (Lyngb.),  Kiitz,  p.  354. 

Fig.  480a.  Grammatophora  marina,  %ar.  macilenta»  p.  354. 

Fig.  481a.  Grammatophcra  angulosa,  Ehr.,  p.  355. 

Fig.  48^  Grammatophora  serpentina  (Ralfs.),  Ehr.,  p.    355. 

Fig.  489a.  Tetracyclus  rupestris  (A.  Braun),  Grun.,  p.  357. 
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PLATE  XII. 


tig.  483a.  Stnatella  delicatula  (Kiitz),  Gnin.,  p.  363. 

Yig.  484a.  Striatella  irUmipU  (Ehr.),  Heiberg.,  p.  363u 

Fig.  485a.  Striatella  unipunctata,  Ag. ,  p.  363. 

Fig.  486a.  Rhabdonoma  Adriaticum,  Kiitz.  p.  360. 

Fig.  487a^  Rhabdonenia  arcuatum  (Ag.),  Kiits,  p.   360. 

Fig.  488a.  Rhabdonema  minutuia,  Kiitz,   p.   361. 

Fig.  483b.  Cymatopleura  elliptica  (Br^b.),  Wm.  Sm.,  p.  367. 

Fig.  481b.  Cymatopleura  elliptica,  var.  coDstricta,  p.  Z67. 

Fig.  482b.  Cymatopleura  Solea  (Br^b.),  Wm.  Sm.,  p.  367. 

Fig.  575.    Surirella  bi«eriata,  Bi^b.,  p.    369. 

Fig.  576.    Siuirella  elegins,   Ehr.,  p.  370. 

Fig.  577.    Surirella  robusta,   Ehr.,  p.  371. 

Fig.  578.    Surirella  robusta,  var.    splendida,    p.    371. 

Fig.  579.    Surirella  robusta,  var.  tenera,  p.  371. 
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PLATE  Xlll. 


Fig.  580.  Surirellft  6triatula>    Turpin,   p.    371. 

Fig.  581.  Surirella  striatula,  var.   biplicata,  p.    371. 

Fig.  582.  Surirella  Gemma,  £hr.,  p.  372. 

Fig.  583.  Surirella  fastuosR,   Ehr.,  p.  372. 

Fig.  584.  Surirella  fastuosa,  var.   lata.  p.   372. 

Fig.  585.  Surirella  cvalis,  Br^b.,  p.  373. 

Fig.  586.  Surirella  ovalis,   var.   Crumena,    p.    373. 

Fig.  587.  Surirella  oralis,   var.   ovata,   p.    373. 

Fig.  588.  Surirella  ovalis,    var.   minuta,    p.   373. 

Fig.  589.  Surirella  ovalis,   var.   salina,  p.  373. 

Fig.  590.  Surirella  ovalis,  var.  an^sta,  p.  373. 

Fig.  591.  Surirella  ovalis,    var.   pmnata,    p.    373. 

Fig.  592.  Surirella  spiralis,  Kiitz,  p.  374. 
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PLATE  XIV. 


Fig.  593.  Campylodiscus  Hibernicue,    Ehr.,   p.    379. 

Fig.  584-.  Oampylodiscus  Hibemicus.   var.    Norioiu,   p.   379. 

Fig.  585.  Campylodiscus  Thuretii,   Br^b.,  p.   378. 

Fig.  596.  CampylodiscuB  deoonis,    Br^b.,   p.   376. 

Fig.  597.  Oampylodiscus  deoonis,  forma  minima,  p.  376. 

Fig.  598.  Oampylodiscus  Olypeus,   Ehr.,    p.    377. 

Fig.  599.  Oampylodiscus  bioostatus,  Wm.  Sm.,  p.  879. 

Fig.  609.  Oampylodiscus  Echeneis,   Ehr.,   p.    377. 
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PLATE  XV. 


i*ig.  40dlx  Jtlantz8c<iua  amptuoxys  (Khr.),  Grun.,  p.  381. 
Fig.  484b.  Uantzschia  amphioxys,  var.  major,  p.  &1. 
Fig.  485b.  Uantzsohia  amphioxyg,  var.  intermedia,  p.  38L 
Fig.  486b.  Hantzschia  ampliioxys,  var.  vivax,  p.   381. 
Fig.  487b.  Haotzschia  ampbioxys,  var.    elongata,   p.    381. 
Fig.  488b.  HaotZBohia  virgata  (Roper),  Grun.,  p.  381. 
Fig.  489b.  Hantzschia  marina  (Doiikiu),  Gruu.,  p.382. 
Fig.  490.     Nitzschia  navicularis  (Breb.),  Gruu.,  p.   384. 
Fig.  491.     Nitzschia  punctata  (Wm.  Sm.),   Grun.,  p.   384. 
Fig.  492.     Nitzschia  punctata,  var.  elongata,  p.  385. 
Fig.  493.     Nitzschia  Tryblionella,    Hantzsch.,   p.    385. 
Fig.  494.     Nitzschia  Tryblionella^   var.    Levidensis,   p.  385. 
Fig.  495.     Nitzschia  Tryblionella,    var.    calida,   p.    X5, 
Fig.  496.    Nitzschia  Tryblionella,   var.    littoralis,   p.   385. 
Fig.  497.     Nitzschia  debilig  (Amott),  Grun.,  p.  385. 
Fig.  498.    Nitzschia  angufitata  (Wm.  Sm.),   Grun.,   p.  385t 
Fig.  499.     Nitzschia  anguBtata,   var.  curta,   p.  386. 
Fig.  500.    Nitzschia  panduriformis  Grun^   p.  386. 
Fig.  501.     Nitzschia  constricta  (Greg.),  Grun.,    p.   386. 
Fig.  502.     Nitzschia  a^nstrictaL   forma  parva,   p.  386. 
Fig.  503.    Nitzschia  plana,   Wm.   Sm.,  p.   387. 
Fig.  504.    Nitzschia  Hungarica,   Grun.,    p.    387. 
Fig.  505.    Nitzschia  apiculata  (Greg.),  Gmn^  p.  387. 
Fig.  506.    Nitzschia  acuminata  (Wm.  Sm.),  Grun.,  p.  388. 
Fig.  507.    Nitzschia  circumsuta  (Bail.),  Gnm.,  p.  388. 
Fig.  508.    Nitzschia  dubia,  Wm.  Sm.,   p.  389. 
Fig.  509.    Nitzschia  thermalis    (Kiitz),   Grun.,   p.    389. 
Fig.  510.    Nitzschia  thermalis,  var.  intermedia,   p.  389. 
¥ig.  511.    Nitzschia  commutata,  Grun.,  p.   389. 
Fig.  512.    Nitzschia  bilobeta,  Wm.  Sm.,   p.   389. 
Fig.  513.     Nitzschia  bilobatn.  var.   minor,  p.  390. 
Fig.  514.    Nitzschia  Denticula,   Grun..    p.    390. 
Fig.  515.    Nitzschia  Denticula,  var.   Delognei,  p.   390. 
Fig.  516.    Nitzfchia  sinuata  (Wm.  Sm.),  (Jnin.,   p.  390. 
Fig.  517.    Nitzschia  sinuata,   var.  Tabellaria,  p.  391. 
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Fig.  518.  Nitsschia  ptiadou   (Gmel.),   Gnin.,  p.   382. 

Fig.  519.  Nitzschia  paradoxa,  var.  major,  p.  392. 

Fig.  520.  Nitzschia  Petitinna.  Grun.,  p.  393. 

Fig.  521.  Nitzschia  angularis,   Wm.  Sm.,   p.  393. 

Fig.  522.  Nitzschia  angulafis,  var.  affinis,  p.  393. 

Fig.  523.  Nitcsdiia  spathuUU.   Br6b.,  p.   393. 

Fig.  524.  Nitzschia  spathulata,   var.  hyalina,  p.  394. 

Fig.  525.  Nitzsdiia  dissipata  (KiiU),   Grun.,   p.  394. 

Fig.  526.  Nitzschia  dissipata,   var.  media,  p.  395. 

Fig.  527.  Nitzschia  dissipata,   var.   acuta,  p.   395. 

Fig.  528.  Nitzschia  sigmoidea  (Ehr.),    Wm.    Sm.,   p.   395. 

Fig.  529.  Nitzschia  vennicularis   (Kiitz),  Grun.,  p.  395. 

Fig.  530.  Nitzschia  Brebissonii,  Wm.   Sm.,  p.  396. 

Fig.  531.  Nitzschia  sigma,  Wm.  Sm.,  p.  396. 

Fig.  532.  Nitzschia  sigma,   var.  intercedens,  p.  396. 

Fig.  533.  Nitzschia  sigma,   var.   rigida,    p.    396. 

Fig.  534.  Nitzschia  sigma,  var.   rigidula,  p.  396. 

Fig.  535.  Nitzschia  sigma,    var.   ^gmatella,   p.  397. 

Fig.  536.  Nitzschia  fasdculata,  Grun.,  p.  397. 

Fig.  537.  Niteschia  obtusa,   Wm.  Sm.,  p.   397. 

Fig.  538.  Nitzschia  obtusa,    var.   soalpelliformis,   p.   397. 

Fig.  539.  Nitzschia  obtusa,  var.  nana,  p.  398. 

Fig.  540.  Nitzschia  obtusa.  var.  brevisfiima,  p.  398. 

Fig.  541.  Nitzschia  specUbilis  (EhrX  Balfs.,  p.  398. 

Fig.  542.  Nitzschia  Imearis  (Ag.),  Wm.   Sm.,  p.  389. 

Fig.  543.  Nitzschia  linearis,  var.  tenuis,  p.  389. 

Fig.  544.  Nitzschia  vitrea,   Nonnan.,  p.  399. 

Ftg.  545.  Nitzschia  ritreo,  forma  major,  p.  399. 

Fig.  546.  Nitzschia  vitrea,  var.  salinarum,  p.  399. 

Fig.  547.  Nitzschia  vitrea,  var.  recta,  p.  400. 
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PLATE  XVII. 


Fig.  548.  NitesohJA  Unoeolata,  Wm.  Sm.,  p.   400. 

Fig.  549.  Nitzschia  lanoeolata,   forma  minor,   p.  401. 

Fig.  550.  Nitzschia  lanceolata,  forma  minima,  p.  401. 

Fig.  551.  Nitzschia  lanceolata,  var.  incrustans,  p.  401. 

Fig.  552.  Nitzschia  subtilis,    Grun.,    p.    401. 

Fig.  553.  Nitzschia  subtilis,   var.  paleacea,   p.   401. 

Fig.  554  Nitzschia  Palea   (Kiitz)    Wm.   Sm.,    p.  401. 

Fig.  555.  Nitzschia  Palea,    var.   debilis,    p.   40Z. 

Fig.  556.  Nitzschia  Palea,    var.   tenuirostris,    p.   402. 

Fig.  557.  Nitzschia  Palea,   var.    fonticola,   p.   402. 

Fig.  558.  Nitzschia  microcephala,  Grun.,  p.   402. 

Fig.  559.  Nitzschia  microcephala^  var.   elegantula,    p.    402. 

Fig.  560.  Nitzschia  communis,    Kab.,   p.  402. 

Fig.  561.  Nitzschia  communis,   var.   abbreviata,   p.    402. 

Fig.  562.  Nitzschia  communis,  var.  obtusa,  p.   402. 

Fig.  563.  Nitzschia  amphibia,    Grun.,    p.    40d. 

Fig.  564.  Nitzschia  Frustulum  (Kiitz),  Grun.,   p.  403. 

Fig.  565.  Nitzschia  Frustulum,   var.  minutiila,  p.  403. 

Fig.  566.  Nitzschia  Frustulum,   var.    perpusilla,  p.  403. 

Fig.  567.  Nitzschia  Delognei,   Grun.,    p.    403. 

Fig.  568.  Nitzschia  longissima  (Br^b.),   Ralfs.,   p.   404. 

Fig.  569.  Nitzschia  longissima,  forma  parva^  pi   404. 

FiK-  570.  Nitzschia  longissima,  var.   Cloetenum,   p.   405. 

Fig.  571.  Nitzschia  acicularis,  Wm.    Sm.,   p.    405. 

Fig.  572.  Nitzschia  Lorenziana,  Grun.,  p.  405. 

Fig.  573.  Nitzschia  Lorenziana,  var.  inourva,  p.  406w 

Fig.  574.  Cylindrotheca     gracilis  (Br6b.),  Grun.,  p.   409. 

Fi?.  bOl.  Khizosolenia  styliformis,   Brightw.,   i>.  415. 

Fig.  602.  Khizosolenia  setigera,   Brightw.,    p.   414. 

Fig.  606.  Ditylum  Briffhtwellii  (West),  Grun.,  p.  424. 

Fig.  607.  Ditylum  intnoatum  (West),  Grun.,  p.  424. 


PLATE  XVIII. 


Fig.  603.  Chsetooeros  armatum,  West.   p.  42L 

Fig.  604.  Chstooeroe  Wighamii,  Brightw.j  p.  422. 

Fig.  60S.  Chsptoceros  (Bacteria«trmn),  variaas,  Lauder,  p.   422 

Fig.  608.  Melofira  nummuloides   (Bory),   Ag.,   p.    440. 

Fig.  609.  Melosira  Weetii,  Wm.   Sm.,  p.  44L 

Fig.  610.  Melosira  Borren,  Grev.,  p.  441. 

Fig.  611.  Melomra  TariaiiB,  Ag.,  p.  441. 

Fig.  612.  Melosira  Jurgensii,  Ag.,  p.  442. 

Fig.  613.  Melosira  Jurgenaii,  yar.  ootogona,  Grun.,  p.  442. 
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PLATE  XIX. 


Fig.  614.  Meloeira  Roeseana,  Rab.,  p.  442. 

Fig.  615.  Melosira  Roeseana,  var.  spiralis,  p.  442. 

Fi^.  616.  Melo&ira  distars,  Kiite,  p.  442. 

Fig.  617.  Melosira  distans,    var.    nivalis,  p.    443. 

Fig.  618.  Meloeira  crcnulata,    Kiitz,  p.    443. 

Fig.  619.  Melosira  crenulata,  forma  tenuis,   p.  443. 

Fig.  620.  Melosira  crervlata,  forma  Binderiana,  p.    443. 

Fig.  621.  Melosira  ureraria,  Moore,  p.   443. 

Fig.  621.  Melosira  grai.ulata  (Ehr.),  Ralfs.,   p.  444. 

Fig.  622.  Meloeira  gran ulatik  var.   curvata,   p.   444. 

Fig.  623.  Melosira  Dickiei    (Thwaites),    Kiitz,    p.    444. 

Fig.  624.  Meloeira  sulcata,  Kiitz,  p.  444. 

Fig.  625.  Isthmia  er.eivis,  Ehr.,  p.  451. 

Fig.  626.  Anaulufl  debilis  (Gnin.),  H.V.H.,  p.  454. 

Fig.  627.  Lithodeemium  undulatum,   £3ir.,  p.  465. 

Fig.  628.  Eucampia  Zodiacus,  Ehr.,  p.  461. 

Fig.  629.  Bellerochea  Malleus  (Brightw.),  H.V.H.,  j.  464. 
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PLATE  XX. 


Fig.  630.  BidduliAia  pulchella,  Gray.,  p.  470. 

Fig.  631.  Biddulphia  aurita  (Lyngb.),  Breb.,  p.  47L 

Fig.  632.  Biddulphia  aurita,   var.  minima,   p.   472. 

Fig.  633.  Biddulphia  aurita.  var.  minuscula,  p.  472. 

Fig.  634.  Biddulphia  Rhombua  (Ehr.),  Wm.  8m.,  p.  472. 

Fig.  635.  Biddulphia  Rhombus,   var.    trigona,   p.  472. 

Fig.  636.  Biddulphia  Baileyii,  Wm.  Sm.,  p.  471 

Fig.  637.  Biddulphia  granulata,    Boper,   p.    473. 

Fig.  639.  Biddulphia  Inevis,  Ehr.,   pt  474. 

Fig.  640.  Biddulphia  laevis,  forma  minor,  p.  474. 
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PLATE  XXI. 


Fig.  638.  Biddulphia  turgida,  Wm.   Sm.,  p.    473. 

Fig.  641.  Biddulphia  Smithii  (Balfs.),  H.V.H.,  p.  474. 

Fig.  642.  Biddulphia  antediluviana   (Ehr.),   H.  V.H.,   p.   475. 

Fig.  643.  Biddulphia  Favua  (Ehr.),    H.V.H.,p.  475. 

Fig.  644.  Biddulphia  altcmans  (Bail.),    H.V.H.,   p.    475. 

Fig.  645.  Biddulphia  Bculpta  (Shadb.),   H.V.H.,  p.  476. 

Fig.  646.  Auliscus  soulptufi  (Wm.  Sm.),  RolfB.,  p^  482. 

Fig.  647.  Eupodiscus    Argus,  Ehr.,  pi  487. 
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PLATE  XXIL 


Fig.  648.  Actinoptychiu»  undulatuB  (Khr.),  p.  496. 

Fig.  649.  Actinoptychus  splendetiR  (SShadb.),  Ralfs.,  pi  40T. 

Fiff.  650.  HvalodiscuB  stelliger,    Bail.,   p.    449. 

Fi-T.  651.  Cyclotella  striata  (Kutz),  Gnin.,  p.  446. 

Fif?.  652.  Cvclot€lla  antiqua.,  Wm.  Sm.,  p.  446. 

Fig.  653.  Cyclotella  comta  (Ehr.),  Kiitz,   p.    446. 

Fig.  654  Cyclotella  comta,    var.   radiosa^   p.   447. 

Fig.  655.  Cyclotella  operoulata,  Kiitz,   p.   447. 

Fig.  656.  Cyclotella  Menef^hiniana,  Kiitz,  p.  447. 

Fig.  657.  Cyclotella  Kiitzingiasa,  Chauvin,   p.  447. 
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PLATE  XXTTT. 


Fig.  66a  ActinocTcltu  Balfsii  (Wm.  Sm.),  BaUl,  n.  523. 

Fig.  659.  ActiDOcyclus  £brenbergiv Haifa.,  p.  52S, 

Fig.  660.  Actinooyclus  cnaeua,  U.Y.H.,  p.  &23. 

Fig.  66L  ActiDOoydtu  BubtOi*  (Greg.),  Balfs.,  pu  524. 

Fig.  662.  Stepthanodiscus  Uantsschianus,  Gnin.,  p.    520. 

Fig.  663.  CoAcinodiBcus  ndiatus,  Ehr.,  p.  530. 

Fig.  664.  CoBcinodiacus  mdiatm,  var.  Asteromi^ulua,  p.  530. 

Fig.  665.  CosciDodiecus  lineatui*,  Ehr^  (Kiits),  p.  532. 

Fig.  666.  CoflcinodiflcuB  ezoentrious,  £hr.,  p^  53L 

Fig.  667.  CoecinodiBcuB  nitiduB,  Greg.,  p.   532. 

Fig.  668.  OoBcinodiscuB  Bubtilis,  var.  Normanii.  p.  583. 

Fig.  660.  CotciDodiscus  lacuBtriB,  Grun.,  p.  533. 
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Tig,  6^  Amjhnn  rcboMa.  Gre^ ,  p.  129. 

Fi^  6'X  Asipc^ra  Prc«ccw.    Grc^-.   P>    129L 

Fig.  f^  Azp<wr&  c::±iKA    Gng  .  A-5l,  dl   12ft. 

¥^-  6"3l.  A:£Io:x«  ancjru,  LcdL,  pL  130. 

Fif.  6^4.  A^^^J^xwm  mcf^uta.  Gre^,  p.  13QL 

F;^  fh.  ArpCTca.  en  an.  Gre^,  p  IS. 

F:^.  6"6.  Acpco«m  Gr««-.Jeftxa»  Gref.,   pL  IS. 

F:C-  6^-  Arrpf-^ra  ■iin    Per.,  n.  I2L 

F:^  fcT3u  Asipciora  cr^rj^dta.   Gree.,  p  133l 

Fi«.  6"^  Ajz.rtf»ra  roctrasa.  Ws.  ^an.,  p  ISl 

F;^  6cC  An-pccrm  c:.>c^ex:t&.   Gn^..  p    IS. 

¥.4.  tcl.  Anptor*  ccse^fjciiL:*,  K:nz,  p  134. 

FiZ-  (^(2.  Ajr.p£.ar&  SamaTvaft.  Gr^v.,  p.    1^ 

Fii^  663-  AmpcjCTA  £rv»cKc<^   Gtv^.,  p  13S. 

Fi^  6&4.  An:p«»a  Et^jcjca.   €"!*▼»,  p   I36w 

F;^  6c6  Aii.p:>orA  luiipdA*  Gre^  p.  136. 

¥ig.  6661  AmpboTA  buxirhi.  Gre^..  p  136. 

Fi^.  667  Aicpciora  rpect&bilii^  Grc^,  p  157. 

¥ig.  66a.  Aniphora  ctcoia.  Gre^.,  p  137. 

F19.  688.  Ampcora  banrania,  G^«f.,  p  13ft. 

Fig.  6&0l  Ampbccm  Arco*.  Gic^.,  p  138^ 

Fig.  6&L  Ampborm    hrminuk  KvfeB,  pL  138L 

Fig.  682.  Ampiun  acata»  Gi«g.,  p.  138. 

Fig.  6B3.  Ampban  Isris,  Gw..  p^  13a 

Fig.  694.  Ampbon  keriMnu,  X^rtg.,  Pl  13ft 
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PLATE  XXV. 


Fig.  606.    Oymbella  amphioephala,  var.  Anglica,  p.  142. 

Fig.  686.    Cy^bella  laevis,  var.  nipicola,  p.  .144. 

Fig.  607.    Cymbella  tumidula^  Grun.,  p.  145. 

Fig.  698.    Oymbella  equalis,  Wm.  Sm.,  p.   145. 

Fig.  699.     Cymbella  abnonnis,  Gnrn.,  p.  146. 

l<'ig.  700.    Maatogloia  apiculata,  Wm.  8m.,  p.  154. 

Fig.  70L     Maatogloia  Clobeii,,  O'Meara,  p.  155. 

Fig.  702.     Stauroneut  graciiiB,  £hr.,  p.  159. 

Fig.  703.     Stauromeis  obliqua,  Grreg.,  p.   16L 

Fig.  704.     Navicula  quadmtarea,  A.S.,  pp.  167,  207. 

Fig.  705.    Navicula  Alpina,   Ralfs.,   p.   169. 

Fig.  706.    Navicula  divergens,   vV'm.  Sm.,  p.  170. 

Fig.  707.     Navicula  blanda,  A.S.,  p.  175. 

Fig.  708.    Navicula  sejimcto,  A.S.,  p.  175. 

Fig.  709.     Navicula  clavioulus,  Greg.,  p.  174. 

Fig.  710.     Navicula  cruoifera,  Grun.,  p.   183. 

Fig.  71L    Navicula  nana,  Greg.,  p.  182. 

Fig.  712.     Navicula  canoellata,  var.   ammophila>  p.  183. 

Fig.  713.     Navicula  inflexa  (Greg.),  Kalfs.,  p.  184. 

Fig.  714.    Navicula  opima,  Grun.,  p.  184. 

Fig.  715.     Navicula  fortis,    Greg.,   p.   184. 

Fig.  716.     Navicula  longa,  Greg.,  p.  185. 

Fig.  717.     Navicula  edaris,  Greg.,  p.   186. 

Fig.  718.     Navicula  Semen,  Ehr.,  p.  187. 

Fig.  719.     Navicula  oapitata,  £hr.,  p.  187. 

Fig.  720.     Navicula  apiculata,   Breb.,   p.   188. 

Fig.  721.     Navicula  Kiitzingiana,  H.L.Sm.,  p.  188. 

Fig.  722.     Navicula  directa,  Wm.  Sm.,  p.  189. 

Fig.  723.     Navicula  directa,  var.  subtilis,  p.   189. 

Fig.  724     Navicula  superimpoeita,  A.S.,  p.  189. 

Fig.  725.     Navicula  oompressicauda,  A.S.,  p.  190. 

Fig.  726.    Navicula  Northumbrica,   Donk.,  p.  189. 

Fig.  727.     Navicula  inaequilatera,  Lag.,  p.  190. 

Fig.  728.     Navicula  Beyrichiana,  A.S.,    p.   192. 
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PLATE  XXVI. 


Fig.  729.  Navicula  splendida,  Greg.,  p.  193.   , 

Fig.  730.  Navicula  splendida,  var.  Fuella,  p.  193. 

Fig.  731.  Navicula  constricta,   Gnin.,  p.  194. 

Fitf.  732.  Navicula  Entomon  (Ehr.),  AS.,  p.  195. 

Fig.  733.  Navicula  iLCurvato^   Greg.,  p.  19o. 

Fig.  731^.  Navicula  iraisca,  Greg.,  p.   196. 

Fig.  735.  Navicula  mueca,  Greg.,  p.  196. 

Fig.  736.  Navicula  linecta,  Donk.,  p.   195. 

Fig.  737.  Navicula  Hubcincta,  A.S^  p.  195. 

Fig.  738.  Navicula  Chersonensis,  Grun.,  p.  196. 

Fig.  739.  Navicula  Eudoxia,  A.  8.,  p.  196. 

Fig.  740.  Navicula  Eugenia.  A.S.,  p.  196. 

Fig.  741.  Navicula  funca,   Greg.,   var.  Norvegica,  p.   199. 

Fig.  782.  Navicula  fusca,  var.  subrectangularis,  p.   199. 

Fig.  783.  Navicula  fusca,  var.  Gregorii,  p.  199. 

Fig.  744.  Navicula  fusca,  var,  delicatula,  p.  199. 

Fig.  745.  Navicula  fusca,  var.  h>'perborea,  p.  199. 

Fig.  746.  Navicula  fusca,  forma  excisa,  p.   199. 

Fig.  747.  Navicula  niteecens,   Greg.,  p.   198. 

Fig.  748.  Navicula  suborbicularis,  Greg.,  p.   199. 

Fig.  749.  Navicula  suborbicularis,  var.  coffecBfonnis,  p.  199. 

Fig.  750.  Navicula  notabilis,  Grev.,  p.  200. 

Fig.  751.  Navicula  notabilis,  var.  expleta,  p.  200. 

Fig.  752.  Navicula  advena,  A.S.,  p.  200. 

Fig.  753.  Navicula  advena,  var.  parca,  p.  200. 

Fig.  754.  Navicula  hyalina,   Donk.,  p.  201. 
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Fig.  755.  Navicula  Hennedyi,  Tar.  nebuloea,  p.  204. 

Fig.  756.  Navioula  Sandriana,  Gnin.,  p.  204. 

Tig.  757.  Navicula  spectobilis,  Greg.,  p.  202. 

Fig.  758.  Navicula  Pinnularia,  Clove,  pp.  167,  207. 

Fig.  759.  Navicula  Clepsydra,  Donk.,  p.  205. 

Fig.  760.  Navicula  subinflata,  Gmn.,  p.  208. 

Fig.  761.  Navicula  elegens,  Wm.  Sm..  p.  210. 

Fig.  762.  Navicula  ktiseima.   Greg.,  p.   211. 

Fig.  763.  Navicula  i»cut€lloidee,  Wm.  Sm.,  p.  211. 

Fig.  764.  Navicula  Soandinavica  (Lag.),  A- Si,  p.  212. 

Fig.  765.  Navicula  Baileyana,  Gruiu,  p.  212. 

Fig.  766.  Navicula  fraudulenta,  A.S.,  p   212. 

Fig.  767.  Navicula  granulata,   var.   maculosa,  p.  211. 

Fig.  768.  Navicula  fusiformis,  Grun.,  p.  215. 

Fig.  769.  Navicula  fuaiformis,  var.  Ostrearia,   p  215. 

Fig.  770.  Navicula  inornata.  Grun.,  p.  215. 

Fig.  771.  Navicula  follis,  Ehr.    p.  217. 

Fig.  772.  Navicula  aemula,  A.S.,  p.  223. 

Fig.  775.  Navicula  eoneimilis,  A.8.,  p.  222. 

Fig.  774.  Navicula  bacilliformis^  Grun.,  p.  224. 

Fig.  775.  Navicula  Isviseima  (Kiite?),  Grun.,  p  225. 

Fig.  776.  Navicula  Hebes,  Ralfs.,  p.  225. 

Fig.  777.  Navicula  cocconeiformis,  Greg.,  p.  228. 

Fig.  778.  Navicula  Bahusiensis,   Grun.,  p.  228. 

Fig.  779.  Navicula  cocconeiformis,  Greg.,  p  228. 

Fig.  780.  Navicula  (S.),  moUe,  Wm.  Sm..  p.  23L 

Fig.  780.  bU.    Navicula  (S.),  corymbosum  Ag.,  p.  231. 

Fig.  781.  Navicula  ulvaeca  (Bork.),  H.V.H.,  p.  233. 

Fig.  782.  Cymatotieis  sulcata  (Grev.),  Cleve,  p.  238. 

Fig.  783w  Navicula  rhombica,  Greg.,  p.  235. 

Fig.  784.  Navicula  simulans,  Donk.,  p  235. 

Fig.  785.  Navicula  complanata,  Grun.,  p.  235. 

Fiif.  786.  Navicula  Hyalogira,  Oleve,  p.  236. 
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Fig.  787.     Navicula  plicata,   Donk.,  p.  235. 

Fig.  788.     Achnanthes  trinodis  (Arnott),  Gnin.,  p.  282. 

Fig.  789.     Stenoneis  inoonspicua.  Greg.,  p.  241. 

Fig.  790.    Cistula  Lorenziana,  Gnin.,  p.  241. 

Fig.  791.     Scoliopleura  Westii   (Wm.  Sm.),  Ghin.,  p.  246. 

Fig.  791.  bis  (a)     Encyonema  gracile,  var.   Scotica,  p.  151. 

Fig.  791.  bis  (b)     Encyonema  gracile,  Rab.,  p.    151. 

Fig.  791.  bis  (c)    Encyonema  lunatum  (Wm.  Sm.),  H.V.H.,   p.  150. 

Fig.  792.     Toxonidea  Gregoriana,  Ponk.,  p.  247. 

Fig.  793.     Pleurosigma  speciosum,  Wm.  Sm.,  p.  253. 

Fig.  794.     Pleurosigma  marinum,  Donk.,  p.  254. 

Fig.  795.     Pleun»sigma  obRCun«m,  Wm.  Sm.,  p.  254. 

Fig.  796.     Pleurosigma  littorale,,  W^n.  Sm.,  p.  255. 

Fig.  797.     Pleurosigma  reversum,  Greg.,  p.  256. 

Fig.  798.     Pkiirosigraa  tenuissimum,    Wm.  Sm.,  p.  258. 

Fig.  799.     Pleurosigma  distortum,  Wm.  Sm.,  p.   258. 

Fig.  800.     Pleurosigma  macnmi,  Wm.,  Sm.,  p.  259. 

Fig.  801.     Rhcicosigma  falcatimi  (Donk.),   Grun.,  p.   260. 

Fig.  802.     Rhoicosigma  com  pactum  (Grev.),  Grun.,  p.  260. 


PLATE  XXIX. 


Fig.  805.  Amphiprora  obtufia,  A.S.,  p.  264. 

Fijj.  804.  Orthotropis  lepidoptera,  var.  pusilla,  p.  264. 

Fig.  805.  Plagiotropiii  vitrea.  (Wm.  Sm.),  Grun.,  p.  265. 

Fig.  806.  Plaj^iotroijLs  git>benila,  Grun.,  p.  266. 

Fig.  807.  Auricula  coniplexa  (Greg.),  Cleve,  p.  267. 

Fig.  808.  Auricula  insecta,   Grun.,  p.  267. 

Fig.  809.  Auricula  minuta,  Cleve,  p.  268. 

Fig.  810.  Gomphonema  geminatum  (Lyngb.),  Ag.,  p.  269. 

Fig.  811.  Gomphonema  subtile,  Ehr.,  p.  271. 

Fig.  812.  Gomphonema  intricatum,  var  vibrio,    p.  273. 

Fig.  813.  Gomphonema  Sarcophagus,  Greg.,  p.  274. 

Fig.  814.  Orthoneijj  splendida  (Greg.),  Grun.,  p.  284. 

Fig.  815  Orthoneis  bmotata.  Grun.,  p.  284. 

Fig.  816.  Cocconeis  costata  (Gieg.),  Cleve,  p.  286. 

Fig.  817.  Cocconeis  distans  (Greg.),  Grun.,  p.  287. 

Fig.  818.  Cocconeis  pinnata,  Greg.,  p.  288. 

Fig.  819.  Cocconeis  Lyra,  A.S.,  p.  289. 

Fig.  820.  Cocconeis  Danica,Flog.,   p.  289. 

Fig.  821.  Cocconeis  Quamerensis  (Grun.),  A.S.,  p.  289. 

Fig.  822.  Cocconeis  Pelta,  A.S.,  p.  290. 

Fig.  823.  Cocconeis  molesta,  Kiitz,  p.  290. 

Fig.  823.  bis    Cocconeis  molesta,  var.   Amygdalina,  p.  291 

Fig.  824.  Cocconeis  peeudoma^nata,  Greg.,  p.  291. 
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Fig.  825.  Epithemia  gibberula,  Kiitz,  p.  297. 

Fig.  826.  Eunotia  Veneris,  Kiitz,  p.  301. 

Fig.  827.  Eunotia  Veneris,  var.  obtueiuscula,  p.  bOl. 

Fig.  828.  Eunotia  bidentula,  Wm.  Sm.,  p.  302. 

Fig.  829.  Eunotia  diodon.  Ehr.,  p.  303. 

Fig.  830.  Eunotia  diodon,  Ehr.,  p.  303. 

Fig.  831.  Desmogonium  Babenhorstianum,  Grun.,  p.  305. 

Fig.  832.  Actir  e] la  punctata,  Lewis,  p.  306. 

Fig.  833.  .Synedra  Vaucheriae,  var.  defonnis,  p.  310. 

Fig.  834.  Synedra  superba,  Kiitz,  p.  316. 

Fig.  835.  Synedra  baculus,  Greg.,  p.  316. 

Fig.  836.  Synedra  robusta,  Baits.,  p.  316. 

Fig.  837.  Synedra  robusta,  Ualfs.,  p.   316. 

Fig.  F38.  Agterionella  formosa,  var.  Bleakelyi,  p.  321. 

Fig.  839.  Thalasniothrix  Frauenfeldii,  Grun.,  b.  322. 

Fij?.  840.  Thalaesiothrix  curvata,  Castr.,  p.  322. 

Fig.  841.  Fragilaria  undata,  Wm.  Sm.,  p.   324. 

Fig.  842.  Fragilaria  striatula,  Lyngb.,   p.  324. 

Fig.  843.  Fragilaria  tenuicornis,  Heib.,  p.  326. 

Fig.  843.  bis    Fragilaria  tenuiconiis,  Heib.,  p.  326. 

Fig.  844.  Fragilaria  tenuioomia,  var.  intermedia,  p.  326. 

Fig.  845.  ScBptroneis  maiiaa,  Urun.,  p.  332. 

Fig.  846.  Opephora  (Fragilaria),  pacinoa^  Grun.,  p.  333. 

Fig.  847.  Glyphodesmis  Williamsonii  (Greg.),  Gnm.,  p.  334. 

Fig.  848.  Glyphodesmis  distans  (Greg.),  Grun.,  p.  335. 

Fig.  849.  bit    Dimeregramma  marinum  (Greg.),  Ralfs.,  p.  336i 
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Fig   850.  Licmophora  Jiier^cnsii,  Ag.,  p.  343 

Fig.  851.  Licmophora  ffiacilis  (EhrJ,  Grun.,  p.  343. 

Fig.  852.  Licmophora  flabellata  (Carm.),  Aff.,  p.  342. 

Fig.  853  Licmophora  Ehrenbergii  (Kiitz),  Grun.,  p.  344. 

Fig.  854.  Licmophora  Ehrenbergii,  var  ovata,   pt  344. 

Fig.  855.  Licmophora  jxuradoxa  (Lyng.),  Ag.,   p.   344. 

Fig.  856.  Licmophora  tincta  (Ag.),   Grun.,  p,  344. 

Fig.  857.  Licmophora  communiB  (Heib.?).  Grun.,  p.  345. 

Fig.  858.  Licmophora  nebecula  (Kiitz),  Grun.,  p.  345. 

Fig.  859.  Licmophora  tenuis  (Kiitz),  Grun.,  p.  345. 

Fig.  860.  Denticula  elegana,  Kiitz,  p.  351. 

Fig.  861.  Denticula  elogans,  var.  thermalis,  p.  351. 

Fig.  862.  Grammatophora  an^losa,  Ehr.,  p.  355. 

Fig.  863.  Cymatopleura  elliphaa,  var.  Hibemioa,  p.  367. 

Fig.  864.  Suriredla  linearis,  Wm.  Sm.,  p.  370. 

Fig.  865.  Surirella  Smithii,  Baifs.,  p.  370. 

Fig.  866.  Surirella  subsalsa,  Wm.  Sm.,  p.  370. 

Fig.  867.  Surirella  turgida,  Wm.  Sm.,  p.  372. 
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Fig.  868.  OampylodiBOus  Hcxiffsonii,  Wm.  Sm.,  p,  376. 

Fig.  869.  Campylodiscus  RaJfsii,  Wm.  8in.,  p.  376. 

Fig.  870.  Oainpylodiiicus  Uorolo^ium,  Williams,  p.  377. 

F);r.  871.  Campylodiscus  latus,  Shadb.,  p.   378. 

Fig.  872.  Campylodiscus  eximius,  Greg.,  p.  379. 

Fig.  873.  Campylodiscus  limlxitus,  Breb.,  p.  380. 

Fig.  87*.  Nitzschia  scalaris,  Wm.  Sm.,  p.  591. 

Fig.  875.  Nitzschia  insignis,  Ureg.,  p.  391. 

Fig.  876.  Nitzschia  insignis,  var.  Smithii,  p.  391. 
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Fig.  877.  Niteschia  vivax,  Wm.  Sm.,  p.  392, 

Fig.  873  Nitzschia  distaiw?,  (>reg.,  p.  394. 

Fig.  879.  Nitzschia  curearia  (Donk),  Grun.,  p.  394. 

Fig.  880.  Nitzschia  ovalis,  Arnott,  p.  403. 

Fig.  881.  Homoeocladia  Martiana,  Ag.,  p.  406. 

Fig.  882.  HoincBocladia  filiformis,  Wm.  Sm.,  p.  406. 

Fig.  883.  Rhizosolenia  robusta,  Norm.,  p.  414. 

Fig.  884.  Rhizosolenia  calcar-avis,  Schultze,  p.  415. 

Fig.  885.  Rhizosolenia  imbricata,  Bright,  p.  415. 

Fig.  886.  Rhizosolenia  imbricata,  var.  Shrubeolii,  p.  415. 

Fig.  887.  Rhizosolenia  alata,  Bright,  p.  416. 

Fig.  888  Rhizoeolenia  alata.  Bright.,  p.  416. 

Fig.  889.  Skelotonema  oostatum  (Grev.),  CI.,  p.  437. 

Fig.  890.  Skcletoncma  cosrtatum  (Grev.),  CI,  p.  437. 
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Fig.  891.  Istbmia  nervosa,  Kiitz,  p.  452. 

Fig.  892.  AnauluB  debilis  (Grun.),   H.V.H.,  p.   454. 

Fig.  893.  Eucampia  BritanDica,   Wm.   Sm.,  p.  461. 

Fig.  894.  Biddulphia  Regina,  Wm.  Sm.,  p.  471. 

Fig.  895.  Biddulphia  Tuomeyi,  Bail.,  p.  471. 

Fig.  896.  Biddulphia  Tuomeyi,  Bail.,  p.  471. 

Fig.  897.  Actinocyclus  craasue  (Wm.  Sm.),  Ralfs.,  p.  524. 

Fig.  898.  Actinocydus  Roperii  (Br6b.),  Kitton,  p.  524. 

Fig.  399.  Cosoinodiscus     perforatua,  ^r.,  p.  529. 

Fig.  900.  CoscinodiscuB  nobilis,  Gnm..  p.  530. 

Fig.  901.  Ocflcinodiscufl  subtilifl  (Ehr.?),   Grun.,  p.  532. 

Fig.  902.  Co^jinodiscus  Gazellee  Janisch,  p.  534. 

Fig.  903.  Coscinodiacus  Kiitzingii,  A.S.,  p.  532. 

Fig.  904.  Coscinodiscufl  punctulatus,  Greg.,  p.  533. 

Fig.  905.  Co8cinodi*iCU8  docipienn,  Grun.,  p.  532. 
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Figr.  906.     Aniphora  Pusio,  Cleve,  p.  128. 

Fig.  907.     Amphora  artnicola  Gnin.,  p.  128. 

Fig.  908.    Amphora  bi^bata,  Cleve  and  Grun.,  p.  136. 

Tig.  909.     Campy lodiscuf*  ari^ularis,  Greg.,  p.  378. 

Fig.  910.    Navioula  Liber,  Wm.  Sm.,  var.  bicuneata,  Gmn.,  p.  222. 

Fig.  911.     Navicula  perpusilla,  Grun.,  p.  229.  (x  1,000). 

Fig.  912.     Dcnkinia  cannata  (JDonk.),  lUlfs.,  p.  248. 

Fig.  913a.  Baphidcdiscu8  (vel  Melonavicula),  Marylandusu  Th.,  Cbristian, 

p.  236.  (X  480). 
Fig.  913b.  Baphidodiecus  (vel  Melonavicula),  ChriMiani  Gasooyne,  p.  236. 

(x  1,000). 
Fig.  914.    Pleuroeigma  acutum,  Norman,  p.  254. 
Fig.  915.    NitzaehU  (Homsocladia),  subcohcerenB,  Gnin.,  var.  Scotica,  Gnm. 

p.  406. 
Fig.  916.     ChaetoceroB  paradofximi,  CI.,  var.  Eibenii,  Grun.,  p.  ^22. 
Fig.  917.     flyalodiflouB  subtilis.   Bail.,   fonna  minor,  H.Y.H.,  H.   Scotim« 

(KiitB),  Grun.,  p.  449. 
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